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Bahtfmoiiiiiin,  the,  585 

BnUrged  negatlTM,  retonohliig,  911 

Balarging  aegatlrat,  841 

Bnailage,  364 

BpUtpiy,  661 

Bqiution,  28S 

BqnatoreAl :  ooaTsrtlBg  old  telwoope  into, 

eleetrie  light  for  imaU,  140 
Brecfeing  eyepieoM,  686 
Brron  in  dietiooaries,  onrionii  854 
Bscapoment,  gnkvitj,  848 
BMODoe?,  437,  468 
Etching  on  glMt,  834 
Bther,  why,  454 

Boston,  railway  aooidentnear,  14 
Bxhau^t  Tftlve,  841 
Bzhihiting  power  of  mtcrotoopes,  eommon 

objeets  for,  4S9 
Bzhibition(1851)Soienoeeeholanh(ps,  44S 
Bzpftnilon :  of  ebonite,  88, 77 

valve,  85 
Bxperimental  magnetio  needlea,  186 
Bxperimentalista,  binta  for,  IS,  54, 96 
Bzperiments :  highproMare  transmifsion 
of  power,  at  Oerlikon,  809 

in  magnetism,  87 

on  the  generation  of  tteam,  378 

simple  aoientiflo,  886 
Bxplosion,  187 
Bxoloeions,  boiler,  461 
ByepiecM :  erecting,  636 

for  Newtonian,  883 

Hnyghenian,  measuring  power  of,  161 
Byes,  owri,  487 

FAOB  paints,  theatrloal,  845 

Faceplate,  attaohlng  to  spindle,  74 

Fallofflih,688 

Fans,  weight-power  to  drive,  647 

Faiaday's  religion,  608, 638 

Fftnlt-tester,  wooa's  electric,  70 

Feather  beds,  848,  888 

Feet,  care  of  the,  889 

Fellowes's  hydrocarbon  bomer,  806 

Ferns,  391,  487,  496 

Ferric  oxide,  989*  486 

Ferro-pmsaiate  photo,  paper,  683 

Ferro-silioon,  841 

Fbrrons  oxalate  developer,  418, 486 

FertiUsers,  analysing,  474 

Fever,  Malta,  666 

Fibre  in  mild  steel  plates,  134 

Field :  magnet,  winding,  16 

magnetio,  SOiS,  533 

—  strength  of,  16, 86, 69,76,  99, 119 
FIgaring  lens,  847, 466 
Filaments,  carbon,  100 
Files :  cleaning,  101 

new  process  lor  renovating  old,  183 

old,  881 

sharpening,  487 
Filing,  681 

Filters,  ondergroand,  166. 186 
Finder,  Fiske's  position,  47 
Fire,  disinfection  by,  368 
FireballBof  Mayl4,314 
Firebox  heating  power  In  loeo.  boilers,  864 
Fireproof  safe,  166 
Fish,  a  faU  of,  538 
Fisheries,  Lotoden  cod,  499 
Fiske'a  position  finder,  47 
Fitting:  518, 688 

practical  eleetrio  light,  398, 489, 561 
Fixhag  aniline  oolonrs,  605, 554 
FiammariMi,  Oamille,  181 
Flavonring  and  oolonring  for  sherry,  398 
Flexible :  phototype  pUtea,  173 

tires  for  cycles,  68 

tubing.  76 

wood,  63 
Floor,  laboratory,  100 
Flower :  pots,  eUy,  377 

seeds,  460, 488 
Flowers,  shell,  473 
Fine  gases,  veioeity  of,  483, 606 
Fluid :  pressure,  laws  of,  116. 861 

soldering,  non-oorrosive,  187,309 
Flnoreaoence,  .fisonlin,  866 
Fluorine  and  carbon,  80 
Flypapers,  380, 418 
Flywheel  for  lathe,  841, 485 
Flywheels :  688 

steam-engine,  546 
Focns,  teleaoope,  and  flats,  13, 33 
Fbg  on  plants,  influenoea  of,  107 
Foot,  artificial,  583 
Force  :  and  energy.  167 

of  impaetv.  dead-weight,  138 

physical,  947, 503 
Force-pomp,  packing  for,  865, 606 
Vooeanlt  test,  888, 411 
Fountain:  85 

parlour,  33 
Frames,  garden,  95 
**  FJLaJ^**  letters  by,  81,  79, 114, 167,  902, 

347, 990, 886,  883, 480, 477,  696, 678 
Freaks  of  steel,  eurioos,  461 
Freneh :  astnmomy,  904 

spirit  blow-lamp,  485 
Freu  on  a  banjo  ne^  spacing  the,  479 
Frietion :  phenomenal,  368, 814 

tidal,  95 
Frietion-«eared  lathe.  388, 974 
Frozen  water-pipes.  14 
Fmit :  chsmistry  of,  876 

preservation  of ,  866,  888, 410, 664 
Fuel  gas,  improvement  in,  588 
Fulcrum.  397 
Fungi,  584, 666 
Fomitare  leather,  484 
Fusel  oil,  whiskey  and,  481 
Fnass,  electrical,  85 

OAI«II<BO'S  teleieope»  411 
Qalvanio  elements,  eleokromotlTiioroeeof, 
488 


Galvanising  iron,  398 
Galvanometer :  astatio,  80 

balUstio,  86, 75 

the,  407,  488 

Varley's  universal,  410 
Garden  :  frames  and  appltauoes  suitable 
for  home  con«troction,  36^  387,  335 

implements,  443 
Gas :  bladders  for,  311,  868 

blowpipe,  78 

earbon,  cutting,  188 

from  wood,  76 

fuel,  improvement  in,  683 

generated  in  charging  aocumulators,  14 

generator.  Fletcher's,  189 

heating  of  hot-water  pipes,  883 

V.  electric  lighting,  364,  402 
Gas-engine:    60,  61,   180,  188,  881,  964, 
867,  889,  486 

noisy,  134 
Gae-enginea  :  cheap  small,  84, 435 

compression  type,  567 
Gases,  velocity  of  floe,  483 
Gasholder,  largest,  848 
Gas-lighter,  electric,  119, 411 
Gas-meter,  wet,  311 
Gasaner  cul,  repairing,  310 
Gauge :  Bourdon,  365 

eleetrio  water,  888 

Wyke's  keyseat  or  plininf ,  314; 
Gauges,  wire,  519 
Gear,  differential,  for  oyoles,  448 

reversing,  101, 191, 184 
Geared  drill  spindle,  19, 76 
Gears,  bevel  pattern,  807 
Gelatine,  insoluble,  145 

moulding,  188 
Generation  of  steam,  experiments  on  the, 

973 
(Generator,  oil-vapcur,  486, 467 
Geology  for  students,  6,  66,  181, 174, 917, 

883,  838.  853.  874, 405,  446, 468,  518 
Geometry  and  navigation,  186 
Ghost  or  shadow  pictures  in  photography, 

and  the  twin  brothers.  983 
Giffard's  carbonic  add  gun,  98 
Gilding,  681 

Girand's  theamo-electrie  stove,  545 
Glaciation  of  the  moon,  10, 81, 60, 115, 138, 

499 
Glacier  window  decoration,  933 
Glass :  oement  for  troogha  of,  588,  666 

crystalline,  185 

cutting,  839 

etching  on,  894 

iridescent,  881 

mirrors,  platinised,  856 

rain  gauge,  910 

sUvering,  609, 679 

soldering,  to  metal,  39 

tOQghened,  484 

tubes,  hoatintr    substances    In  under 
pressure,  403 

ware,  lamp  chimneys  and,  818, 840,  864, 
481 
Globes,  Keith  on  the,  477, 509, 536 
Glue,  831 

Glycerine,  decomposition  of,  607 
Gold :  and  silver  extraction  process,  new, 
636 

artificial,  438 

rolling,  579 
Goldflah  breeding,  36 
Gtongs,  dock.  183) 
Qration's  drilling  tool,  641 
Graining  oolonr  for  Japanned  ware,  866 
Gramme  dynamo,  80.  487 
Granite  eolomns,  tornlng,  438 
Granville's  electric  log,  71 
Graphic  statics,  131. 143, 163, 188, 308 
Gravels,  Dartford  Heath,  947, 990 
Gravity  :  eoilf ,  17 

Daniell,  solution  for,  890 

escapement,  843 
Greenhouse,  heating,  656,  678 
Greenhouses,  shading,  974 
Greenwich  visitation,  8^ 
Grilling,  843 
Grindery,  polishing,  457 
Grinding :  a  mirror,  341 

lawn-mower,  119 

len«es,  978 

raiors  and  scissors,  78 

specula,  76, 119, 989, 977,  841 
Grindstone,  trimming,  17,  86 
Grindstones  and  emery  wheelSf  588 
Goericke,  region  8.B.  of,  73 
Gun :  eleoMo,  557, 678 

Giffard's  carboido  acid,  98 
Gotta-peroha,  76 


HAIB:  dyeing,  100 

removing,  eleetrio,  484 

worm,  973 
Hammer :  eleotrioal,  910 

largest  steam,  536 
Hammering  :in  water  pipes,  341 

saw,  164, 331 
Hand :  dynamo,  186 

lamps,  electric,  187 
Hardening  :  oast  steel,  103, 166 

large  tools,  660 
Harmoniom :  86 

additions  to,  143, 163,  307 

reeds,  339 

transforming  into  AmeriMu  organ,  60, 
77,  99, 143. 163,  907 
Harmonograph,  463 
Harmony,  581 

Harvard  photometry,  73, 990 
Head,  noises  in  the,  534, 656 
Heart,  rhythmto  aetion  of  the,  30 
Heat :  lunar,  radiometer  teats  of,  314 

of  kilns,  678 

of  the  moon,  157,536 
Heating :  apparatus,  338, 410 


Hsattng :  greenhooe^  666, 078 

power  of  firebox  in  loco,  boilers,  364 

subitances  in  glass  tabes  nnder  pres- 
sure, 409 

water,  307 
Heliooidal  windlass,  Ravalli's,  370 
Heliochromes  or  coloor  photographs,  how 

they  are  made,  46 
Heliograph,  634 
Hemorrhoids,  911 
Herenlee,  great  cln«ter  in,  430 
Hfi^  power  batteries,  66 
Hints :  eleotrioal,  37 

for  exeerimentaliats,  13, 64, 98 

optical,  18 
Hippies,  quadratrix  of,  119 
Historical  looomotires,  4^3, 480, 580 
Holdieh's  ladle  stopper,  883 
Holes  :  in  paper,  punching,  61,  78 

square,  drilling,  86 
Home :  carpentry,  109, 987, 836, 847,442* 

how  to  procure  a,  457 
Home-made  mosaics,  175 
HomcBopathio  treatment  of  ioflaenza,  630 
Hoops,  bending  wood,  61 
Horisontal  eogine,  144 
Hone  :  power,  184,  538 

—  for  lathe,  149 
seooring,  18 

Have :  canvas,  999 
leather,  dreieing,  890, 411 ,  485, 681 
reel,  Maosflela'«  patent  ever-ready,  653 

Hot-air  engine,  906 

Hot-water  :  chroolatlng  tanks,  80, 100 
pipes,  heated  by  iras,  399 

House  alteration,  484 

Hunt's  eircoit  breaker,  97 

Hnyghenian  eyepiece  as  an  object-glass, 
480 

Hydraulic  press,  model,  981 

Hydrazine  and  imidaioic  acid,  833 

Hydrocarbon  burner,  FcUowm's,  306 

Hypnotism  and  Indian  jogglery,  987, 919, 
974 

Hypothesis,  review  of  the  meteoric,  836 

IOHNBX7MON,  181 
Igniting  valve,  166 
Ignition,  tube,  678 
lUnminatlng  power  of  coal  gas,  95 
Imidasoio  and  hydrasine  acid,  339 
Imitation  bronses,  311 
Impaet  v.  dead  weight,  foroe  of,  199, 148 
Inoandesoent  :    lamp    lighting    by    Le- 
clanoh^s.  100 

lampa,  faolty,  79 

platinum  wtae,  398 
Incorrect  criticism,  609 
Ineubator.  664 
India :  child  msrriage  in,  409, 484, 481, 505 

railways  in,  367.  486 
Indian :  brassw(»k,  lacquering,  18 

jugglery  and  hypnotism,  997,  349, 374 
Indiarobber  balloons,  366 
Indicator :  308 

springs,  584 
Indicators,  168 
Indootion :  coll,  dry  battery  for,  966 

coils,  80, 133,  184, 188, 364, 867, 486 
Induetoriom,  M9 
Infioreseenoe  in  botany,  890 
Infiuenee  of  weather  on  disease,  669 
Infiuenoes  of  fog  on  plante,  107 
Xnfinensa;  409 

origin  of,  466,  699,  551, 576 
Inhabitants  of  Mars,  608 
Injector :  defective,  16 

or  pump,  951 
Ink  :  101, 139, 380 

autographic,  378,  341 ; 

stenoil,  164 
Inlaid  box,  79 
Insecticide,  improved,  68 
Insoluble  gelatine,  145 
Inspectors,  drains  and  sanitary,  996 
Instantaneous  ahotter,  997.  330 
Inatitote,  London,  dty  ana  guilds  of,  673 
Instrument :  to  give  the  oapadty  of  water 
tank,  638,  656 

transit,  setting,  17 
InstromenU :  mosioal,  automatie,  398,  340 

—  corious,  449 

—  their  oonstrootion  and  capabilities, 
544,667 

Insolating  varnish,  843 
Insulation  resistances,  469 
Intondty  eoils,  71 
Intra-Merourial  planet,  10, 73, 114 
Iridescent  glass,  381 
Iron :  a'remarkable  run  of,  404 

and  alumina,  580 

bar,  repairing,  76 

case-hardening,  366 

casting,  656, 678 

cell,  38 

deotro-depodtlon  of,  165 

electrolytic  deposition  of,  680 

melting,  484 

pipes  in  day  soil,  606 

port  of  the  world,  979 

rust,  830 

silvering,  145 

■ddering,  976 

—  caet  without  add,  165 

the  protection  of  from  corronon,  668 

wrooght,  cleaning  sheets  of,  946 
Ironf  ounding,  689, 678 
Iron-oioulds  on  linen,  867 
Ironwork :  galvanising,  396 

preserving  old,  606 
Italy :  and  Switserland,  367 

sold  weather  in,  818, 868 
Ivory,  artificial,  58 

J APANNBD  ware,  giAiniog  oolonr  for, 

866 
Japanning,  969 


Jet  propellers,  906  • 

Jewelry  and  mercory,  509 

Jewish  surnames,  554 

Jigs,  tapping,  811 

Johnson  and  Son's    improvel  stade&tli 

microscoDe,  619 
Johnson's  rotarr  engine,  616 
Johnstone's  tool  for  setting  saw  teeth,  868 
Jointe:. and  seams  for  metal-pUte  work, 
394 

armature,  887 

in  elfictiio-light  mains,  983 
Jordan's    sunshine    recorder,    sendtised 

paper  for.  59 
Jugglery,  Indian,  and  hypnoiiiD,  997, 949, 

974 
June,  solar  eclipee  of^  888 
Jupiter :  549 

observations  of .  167 

sateUites  of,  499 


'KAJPP*B  multipolar  dynamo,  174,  908 
Keeping  brasswork,  605 
Keith  on  the  globes,  477. 596 
Kent,  man  of,  and  Kentish  man,  996 
Keyboard,  new  foim  of  pianoforte,  195 
Ke^ssat  or  plininggange,  Wyke's,  944 
Kidney  ailment,  607 
Kilns,  heat  of,  678 
Kinetograph:  454,479 

and  other  optical  apparatos,  4C6 

Bdiaon's,  810, 868, 481 
Kinetography,  565 
Kitchen  range,  830 
Knot  and  naoUoal  mile,  461,  477, 660b  B**t 

678 
Kuhn's  improved  cards  for  photofsuhy, 
430 


Ii ABOaATOBY :  76,  99, 356 

fioor,  100 
Lacquer,  145, 167,  186 
Lacquering  Indian  brasswork,  18 
Ladle  stopper,  Holditoh's,  883 
Lake,  AJpine,  btusting  of  a,  696 
lislande  battery.  Bdison,  353  . 
Lamp :  accidents,  483 

are,  15, 38 

—  testing  candle-power  of,  60 
battery  for,  17 

blow.  584 

chimneys  and  glaH-ware,  818,  840^  864, 
886, 406, 431 

developing,  16 

dectrio,  388 

magnedom,  new,  for  photographio  pur- 
poses, 444 

socket  and  rheostat,  simple,  8 

the  Bearer,  96  * 

tdtage,  100, 507 
Lamp-lighting  by  Leelanobds,  inoandes- 
oent, 100 
Lamps :  arc,  101 

—  insulating  suspension  for,  875 
Bonsen  oeUs  and,  680 
corrent  needed  to  light,  166 
dectrie  cycle.  198 

faulty  incandeeoent,  79 
Landscapes  by  moonlight,  photogmphiag, 

560 
Laogoage  of  monkeys,  866 
Lantern:  306 
aphengescope  for  magic,  85 
disc,  460 

optical,  for  projecting  ploturei  of  mov- 
ing objects,  856 

—  ite  eonatruotion  and  nse,  540^  668 
oxyhydrogen,  567 

projections  in  natural  coloors,  807 

slides,  163,  996,  840 

smoke  effect  with  a  single,  186 
Lathe :  a  friction-geared,  938.  974 

applianees,  1,  86,  66,  88,  119,  140,  959, 

'    999,518 

attachments,  66,  75.  98,  119^  140,  987, 
993,396 

back-gear  tor,  488 

Barnes,  the,  907 

centre,  310 

centres,  standard  angle  for,  566,  S78 

chuck,  484 

orank-shaft,  61, 78, 99 

H.P.  for,  189 

mandrsl  head,  900 

matters,  10,  84, 56,  74, 78, 96, 99, 118,140, 
993,  819.  439 

psintlng,  891 

ptilleys,841 

screw-cutting,  505 

watchmaker's,  380 
Lathe-dog,  a  new,  8 
Lathe-men,  wrinkles  foe,  68, 74 
Lathes:  188,  368 

engine,  lining  op  dd,  496 

Lord's  toper  attachment  for,  878, 406 

Nieleen's,  tool-holder  for,  338 
lAthework  for  amateor's,  41, 197, 171, 803, 

417,637 
Latitude  of  sunspots,  167, 181, 309 
laoneh :  boiler,  model,  99 

engine,  980, 964 
Law :  of  oemotio  preasure,  Van't  Hoifa, 
864,887 

Ohm*s,306,316,367 
Lawn-mower,  grlndUng,  119 
Laws  of  finid  preesure,  116, 961 
Lead :  boring,  60 

oxide  of,  blaekening,  841 

pipe,  conodon  of,  657 

—  joining,  807 
pipes,  strength  of,  887 
sdl  pipe,  bending,  330 

Leather :  artificial,  143 
bindings  of  books,  how  to  preserve,8a0 
bronses  on,  86, 76 
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leither  :  enamel,  S5i,  484 

b<M(>.&90.4ll,«8»,  681 
Leaves  :  ootioles  of,  f78 

o(  the  '*  B.IC."  caltiag  the,  189 
LecAaoeb^ :  186 

batteries,  79 

tf  pa,  la  maneaoeee  n^oreeary  In  oelli  of 
ihe  ?  98, 1S9, 188.  S74, 898,  860 
LeoUoob^i :  incandeacent  lamp  llghtiog 

by.iea 

sealed  ▼.  dry  batteries,  101 

small  ooil  for  use  with,  600 
Leoturo  dingtAins,  843 
Lens:  Btflow, 888 

flgariog,  947 

ptioto,  ISS 
L«Dsee :  183 

and  mirrors,  68 

flfforiog,  819, 466 

grindiair,  273 

msgnlf  jlng  power  of,  186,  488 

photograptuo,  864 
Liege  axul  Um  Walloons,  408»  301 
Lift,  877 

Ltft-pampe,  three,  on  one  main,  880, 433 
Light:  lU 

are,  80 

—  testing  oandl  -eow^r  of,  77 
eleetrio,  76,  U4,  S38.  460, 638,  668 

—  cable  for,  460 

—  for  small  t* qoatore  tl,  140 

—  miins,  166 

—  relatiTe  ooet  of  gas  and,  408 

—  shunt  dynamo,  15 
from  boroing  sodium.  389 
oxjbydrojfen,  litooiiia  as  a  sabstitnte  for 

lime  in  tbe,  S6 
refraction  an<i  oispersioa  of,  13,  81,  3/ 
TiilDility  of,  S36,  876 
siroonts,  trie,  iOo.  180 
L^ghiing :  eleeiric,  608 

—  nj  mtans  of  batteries,  363.  878 

—  Teala*«  uew  system  of,  46il 

—  the  cost  of,  6M,  78,  97,  117, 141,  iO\ 
ii'\  2i7,  849,  834,  a7i,  393, 4J8, 461, 47», 
603 

gas  by  el^otrloity.  431 
.    petruienm, Sit, 891.  863,876 
Lightning  :  and  t^lcplone  lines,  863 
«M>udootors,  187,4tfd 
tripod,  th4,  641 
Ligbu,  ship's,  SU7 

Lime :  dt-posit  on  wool  ani  copper,  80 
in  oxfbydrogen  light,  siroonta  assnb- 
stUute  for.  Sd 
Limes,  limelighs  163 
Liue,  chef  nebolte,  3i4.  836 
Liueo,  ironmjul  i«  on,  867 
Lines:  mcMuremeut  ia  lU 
op'ioAl  doubling  of,  6id 
rail^vay.reMtttn'.  467 
telaphone,  819,  865 
Lining  up  ola  engiue  Jatber,  498 
LlaK  motiuD,  86 
Lluaeed  oil,  cUrifyiof?,  813 
Liquid :  for  filling  prisms,  31,  69,  78 

giae,  46(1 
Ltquidg,  an  ezp  rim'^nt  on  diff  mIou  of, 
Lttuttu  >de  «n  (  aooamulatori,  79 
LocomotiTe :  1^ 
blower  for,  68 
b'ilers,  »8J 

—  hetting  powir  of  tbe  firebox  in,  251 
castings  moiel,  6i 
compound,  the  VAncUia,  494 
crauic  lustiun,  76 
historical,  4 i2,  480,  530 
ui«king  model,  1(8.  16\  178.  195,364, 

829,  348,  43D,  416,  459.  48J,  iOJ 
Mid.Oo.'s,  997 
inod^l,  37,  867,  4SS 
suiall.  16 
■t.rong,  886.  410 
the  first  oomDonnd.  818 
LooomoiiTee,  M.'i.  anl  L.  e<gh*-7h'elel 

alie  tank,  191 
Locusti,  893,  471^,  601,  628 
Lofoden  ood  fi^heriei,  499 
Log,  Gr»nTill'*'s  el-*etrio,  71 
Logarithms, 878.  364,  3S9,  410 
Loudon  institnte,  the  city  and  guilds  of, 

673 
Loog-distance  telephony,  88 
Loig-strokf  ▼.  shori-eir  >ka  engines.  638 
longitude :  by  moon  oulmtn'iung  •tars,72 

flailing  by  ocenlta'iun  uf  stare.  58 
Lord's  taper  attaohmeate  for  laihes,  378 
Lnbriofttlog  oil,  811 
Lnririoator,  418,  436 
L'lminoutf  taoiecs,  811 
Luaar  :  atmosphere  and  snrfaoe  tempera- 
ture, 8i7,  848 
clouds,  114 
eclipie,  863 

hcAC  radiometer,  ^Mti  o',  814 
pictography  at  If  mat  Hamiltrn,  499 
ling  r^ gts,  are  taey  capped  with  snow  ? 

405 
temperature,  48) 
Toloanoee  and  ligh^-•tr:ak4,  626 
Lyi  fo,  Beta,  478 


MAOABONI  or  porridge,  4\6 
Micnlne : design, suggestions  m,  111 

dynamo,  defeotiye,  18 

flectro-magoetic,  390 

for  eolar^ing  dr  twings,  99 

inigaetr,  188 

punobing.  418 

—  Bmitn'e,  447 
rulinir,  186 
■ewing,  38, 78 

—  horee-power  for,  146 
phooking.  18 
ihip.07DTeDien  M  of  the,  46,  118,  818, 
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Machine :  Wimshniat,  86, 188, 811, 866 

—  ^lit  mating   and    experimental   ift- 
flaenoe,  194, 803.  816 

—  and  dyoamo,  6^ 

—  componnd ,  438 
Michinery :  vaueege-making,  873 

testing  power  of,  by  brake,  tM 
Maehinee,  psnny'in-toe-slot,  88  i 
Machine-sbop  rulee,  667 
Mai  'eni,  the  poison, of  the  aodent  Inlians, 

618, 668 
Magio :  Untfrn,  aphengesoopt  for,  86 

sqoarei,  568, 677 
ICsgnealom :  flatiflg,  the  end  of  the,  114, 
890 

lamp  for  photographio  pnrpoiet,  new, 
444 
Masnet,  electro,  188,  863 
Magnetto :  field,  608,  383 

motor,  61,  880, 858 

needle  at  Parlf,  Tariatlons  cf  the,  141 

needles,  exp^rliucntal,  186 

north,  843 

oxide,  867, 889 
MignHtiaed  watoh,  881, 841,  678 
Magnetism :  314 

new  experiments  in,  87 

terrestrial,  direoc  aoUon  of  solar  dis* 
turbanoes  on,  449 

—  no.es  on  ezperimfuts  relating  to,  116 
therapeuUc,  849, 874,  893  315,  838, 853 

Magneto :  bell,  lb7 

—  a  noTcl,  8 
machine,  li8 

Magnets :  and  their  kef  per*,  890 

field,  811 
MaguKiing :  power,  157 

—  of  lenass,  168,  4S3 
Miiil  cart,  chud's,  3i» 

Malta  and  other  malarial  ferer,  633, 336 

M«ltho>i»e  cowl,  876 

Man  of  Keat  and  Kentish  Mui,  896 

Mauchetter  dyuamo,  144 

MAodrel :  bead  latbe,  8j9 

tube  metal,  78 
MangAuese  neoeesary  to  cell  of  L^lancb^ 

t>p3,  is  )t  7  98  138, 188,  871,  >93  660 
Mansfl-ilu's  patent  cTer-iealy   huse-reel, 

6»8 
Manufacture  of  br^s,  310 
Maooref,  846 
Marbe:  811 

clock,  418 
Marbler,  lui 

M*rolmg,  book  e  Ige,  131 
Marine  aqutria,  877 
Hariuer's  uumpasi,  479,  603,  654 
Mar« :  31,  576 

canaU  m,  and  the  rotation  of  Teuns,  678 

dupliOAtiou  of  tbe  caaUi  of,  477 

inoabitants  of.  60 ',  68tf 

Si-eiiiteof,  847 
Mathematical,  8<1,  868,  388 
Maiher-P  att  •J>nimo,877 
M*tiioulation  s  'oiecy,  a  London,  663 
Maxim  aerjpiane,  471 
Measurement :  dtatanoe  and  linear,  477 

in  lines,  114 
ULeasures,  weights  and,  decinal,  57i 
liea«nriug  :  strains  in  bridges,  bbk 

the  |.o#er  of  fyrpieoes,  161 
Mra(  :  p^e(»^r7ati▼e  for,  167 

teuder,  am  eleoiriclty,  67  > 
Mechanical :   actions  of  ele^strical  wares 
propagated  in  conductors,  64i 

music,  575 

puut,  16 

tbeory  of  the  corona,  636 
Vecba'iio«,  problem  i  •,  s<8 
Mtjcbaoi«m :  aooieuK,  558 

driving,  for  tric>cie«,  68 
Meoia,  ei«atioitie«  of,  141,  161 
Meoioii:  coil,  lit,  lb8,  83J,  899,  487,  509, 
680 

electricity,  876 

▼oltaio  b«lt,  288,  954,  409, 631,  534 
Me  liclue,  the  poonograph  in,  lUl 
Melting :  bra^s,  89tf 

gold,  679 

Irou.  434 
■Meu,  great,  ani  s  nail  critioe,  347 
Mercurial  air  pump,  an  iao<p4ii«tre,  497 
M«rcutio  chloride,  sola  ijuof,  638,  osd 
Mercury  :  snd  jewelry,  5u9 

and  Venus,  the  causes  of  the  rotation 
periodaof,  61 

periiulphiKe  of,  418, 435 

placet,  the,  377 

ibe  atm' spnere  of,  573 

ttan»it4  ot,  804, 8»u,  4M 

ilnectet  witb,  38,  69 
Meridian  mark,  81, 89 
Merimbi,  the,  14 
Meisenlus,  500 
Metal :  mandrel  tube,  75 

soldering  glass  to,  39 

white,  657 
Metal-pUie  work,  joints  and  leang  for, 

29A 
Meteor :  314, 833 

a  brilliant.  181,  804 

radianu.  158,  181,  804,  224,  890,  537 
Mdteorlc:  duatfiUlon  tae  moon,  116,814, 
430 
hypothec's,  a  reylevr  of  the,  836 
oroits,  500 
Meteors,  August  or  Perseld,  676 
M*-ter :  A.rou'd  electric.  79,  W 
Perry'e  eleetrio  supply,  403 
Microbes,  ulsaase  pruduolog,  568 
Mlcro-O'Kani'ms :  508 

•t<ftiniug,  484,  6u7 
Miero  photograph*,  148 
Mier  jecope  :  84,  16t5 
capvcity  of  tbe,  full  t(U  is  ition  of  the, 

obj-tc  irep,  78 


Microscope:  objaots.  common,  aTAllable 
for  ixhibltiiiff  the  power  of  tbe,  488 

old,  838 

Slides  and  cover  glissat,  eleaning,  48) 

•Unde,3«,863 

student*',  Jo'insin  and  8in*e  improred, 
519 

—  Swift  and  Son's  Improrel,  7 
Van  Hourok**  improved,  818 
working  drawing  of,  38, 97, 116 

Muuoicopie :  objeote,  a  method  of  drawing 
by  the  nee  of  oo-crlinatee,  471 

—  apparatus  for  gathering  and  examin- 
ing, 488, 48J 

work,  673 
Mlorosooplcal,  140, 188,  997,  898,  486 
MisroMopist,  tbinzs  to  be  reuMotbered  by, 

476 
Microscopy  :    recent  ressarohes    In  the 
highest  brmshes  of,  113 

some  snggestions  in,  484 
Midland  Oo.'k  loco.  No.  1870,  897 
Mile,  knot  and  nantleal,  481, 477, 385. 8T8 
Milbarn  and  Edgar's  impcof ed  battery,  873 
Military  b  Ulooninf ,  858 
Milk :  aoalysU,  898 

btcteriata,  166 
Milky:  way, the. 81 

—  and  the  Pleiade*,  890 
MUI :  at  Cnta,  877.  837 

bill,  teinpering,  876 

bon^,  188 
MUlimdtre  thread,  ontting  a,  with  an  inch 

leadiag  screw,  66, 74 
Milliag:  168,838 

attashmenc  for  foot  lathe,  ill 
Miil-wtieels,  wooden,  876 
MtnerAl  oil,  eettimr  point  of,  883 
Mners*  sifety  laap,  Bhodes's,  148 
Mtn-is:  ocal,  regetation  lo,  68 

rrl  «y,  connecting  in,  469 
Mining  deatb  rate,  357 
Mirror,  843,  457 
Mirrors :  and  len«es,  66 

aktronomloal,  8vni 

grinding,  277,  897. 8ll 

platinised  glass,  356 
Model :  air  ehip,  8i 

hoaU,  57ft 

boiler,  18,  87,  286 

—  Iann3b,  99 

dynamo  ani  electro-motor,  383 

—  defective,  977 
ga:-.mgine,  60 
hjdr^ul  c  press,  231, 863 
locj.,  87,  3(57.  488 

—  castings,  68 

loconotive  making,  108,  16'^,  172,  186, 

864,  319,  31H.  430,  446, 438,  488,  498 
sailing  boa*,  533 
stiior.  276 
Mole  B  fur  drawing,  680 
Molecular  viDr*tioui,48t 
Moogooie,  887,  8)1 
Monkeys,  l*nguage  of,  857 
Montfe),  mocnle-s,  184 

Moon :  a  solar  belt  on  the,  anl  polar  enow 
caps,  61 
ana  felled  timber,  81 
olood«on,78,  95, 115 
oalfninatlag  «urs,  longitude  by,  78 
calmlnatori,  li5,  157 
gl4ciation  oC  tie.  10,  31,  60 
beat  uf  tbe,  157. 586 
meteoric  diidtfall  on  the,  115, 430 
orbit  of  tbe,  in  relation  ti  tbe  orbit  of 

tbe  earth,  833. 368,  39 1 
temperature  of  che,  aad  ot  space.  83 
Moonteae  month,  184 
Monuiigbt,  pbotogrAph<ng  landaj«pei  by, 

669 
Moonriie,  calculating  the  tlm9  of,  114 
M^n's  :  »lbe  io,  78, 96 
atnoiphvre,  31 
aziai  rtTolutions,  873,  293,  891,  814,  887, 

368.406 
disc  aise  uf  the.  308 
pith  roun-i  sun.  388 
rifling  and  setting.  161,  2)8, 36t 
rotation  an  1  p<iih.  884 
sarfaos  giaiiation  of  tb*,  115,  139,499. 
587 
Moonshine,  361 
Mortar,  636 

Mosaics,  bome-maie,  176 
Moths,  183 
Motion :  of  diatoms,  114 

wauted.  16 
Motive  povrr :  carriage*,  90 
^    wiudmilU  f  >r  eieotrio  Ugbtiog,  53i 
Motor:  123,  657 
£iokemey«r'tf  electric,  199 
electro,  78  183,  105,  led,  890 
for  bo  it,  16.  36 
bydraalto,  875 
m^goe  ic.  61, 830,  S62 
the  do4r  atean  turbine,  91 
water,  556 

workshop,  dreaming  of  a,  886 
Motors,  a  tirnating  ourrent,  88, 183 
M)uld  on  date  pum,  387 
Mouldings  of  bronzid  powd^ri,  803 
Mould  4 :  143,163 
for  electrotypes,  101, 128 
ReUtine,  148,  183 
piaster,  183 
MouQt%iu  olimb'og.  436 
Mount*,  paoto,  ktamping  with  goll  letters, 

852 
Multiphvs)  alternating  current,  890 
Multipolar  dyuamo,  K«pp'e,  174, 208 
Muehroom  beds  485,  638,  366 
Mu«broom«  as  food,  384 
Music,  mechanical,  675 
Musical :  331.  261 
iufltrumeuts.  automatic,  293,  840 
~ciiiiu%  448 


Hosieal:  — their  eomtmetion  and 
bUitiee,  344  387 
•UudSb  888,  851 


NAKED  wire  babbins,  Bradtoy'e,  80 
NapulMu  tbe  Firat*e  bedstead,  488 
Nasymth*s  80in.  lefisotor,  86 
Natural  coloors,  lantern   projootioaa  in, 

307 
Nature:  and  propertist;  of  th«  nw,  03, 
847,860 
of  the  electric  are,  80 
of  tbe  e:eetric  onrrent,  lenl,  8)8 
Nantioal  mile  and  knot,  461,  477,  685, 878 
tfaral  telescope,  eonvertiiiff    into   tqoir 

torsal,  31 
NaTigationaodlgeometry,  188 
Neouia  line,  the  chief,  814, 886 
Neck,  banjo,  epaciog  tbe  fr«u  on  n.  878 
Needle:  mignetio,al,  Farii,  vnrinttoa  of 
the,  141 
Terttoal,  509 
Needles,  magnetie,  experlmeatnl,  ItS 
Negatif  e :  rain-stained,  831 

reTarsing,  881 
Negatires :  enUrgiag,  841 

retoncbing  enlarging,  811 
Newtonian,  eyepieoe  for,  883 
Nickel:   ammmia  tartrate    of,   how  to 
make,  307 
in  steel,  893 

on  type,  depositing,  637 
pUting,  890 
solution,  348 
Nickel-plating.  87 

Nielsen's  tool-holder  for  lathee,  pinner,  288 
Nitre,  Solomon's,  810 
Nitric  add ,  action  of ,  at  different  etreofths 

and  temperatures  npon  irou,  604 
Noises  in  the  head.  581, 636 
Noisy  ga»-3ngloe,  184 
Nomenclature,  ohemtoaL  631 
Non-oorrosiTC  soldering  fluid,  187,  808 
Noriega's  telephone,  163 
North,  the  magnetic,  818 
Norirttgian  time,  609 

NotcH :  astronomioal,  5,  81»  87,  188,  884, 
878.491 
on  experioMnts  relating  to  teneatrinl 
mftgnetism,  118 
Norel  Tcloolpeie,  89 


OAK:  preserving oolonr of, 911 

Tarnish,  old,  98 

water  stain,  380 
Object-glass  :  astro.  144, 167,  936 

Uuygneniau  eyepieoe  as  an,  480 
Objectives,  microscope,  79 
Objects  : common,  avaiutDle  for  exhihidng 
the  power  of  tbe  mloroeoope,  496 

microscopic,  a  method  of  drawing  by  the 
use  of  co-ordinates,  4ri 

—  appar«tu4  for  gathering  and  exunin- 
log,  486  483 

opaque,  optical  projection  of,  176 
Obaervauons  of  Jupiter,  167 
Ooeervatory :  appomtment  of  ICr.  Keeler 
to  the  directorship  of  tbe  AUegbcny, 
678 

Paris,  847 
Ocarina,  tuni&g  the.  409 
Ocouitation  of  sur,  flodiog  longitude  by,  68 
Oerlikon,  high  preseure   tranemtaeion  of 

power  experiments  at,  899 
Ohm  meter  and  generator,  testing,  484 
Ohm's  law,  286.  815, 867 
Oil :  f  luel,  and  i^hisky,  481 

gas  for  eogine,  899 

linseed,  claniyiog,  343 

lubricating,  341 

mineral,  settlug  point  of,  888 

paraffla,  and  alcoholism,  438 
OU-vAponr  generator,  436, 457 
**  Old  and  new  attronumy,''  tbe,  499 
Oleate  of  soda,  657,  679 
Opaque  objeois,  opttcAl  projection  of,  176 
Ophthalmic.  238,  847 
Optical :  actlTity,  801 

apparatu*  aad  the  kioetograpb,  406 

doubling  of  lines,  633 

hints,  13 

lantern  for  projecting  pioturee  ot  moTiog 
objects,  857 

—  its  constmotion  and  nse,  540,  568 
matters,  58 

projection  of  optque  objects,  178 
science.  96 
Optics :  electrr,  430 

physical,  483 
Orbit  of  the  moon  in  rebttion  to  the  orbit 

of  tbe  eartb,  836. 861,  M 
Orbits,  meteorio,  600 

Organ  :  American,  60,  77.  99, 119,  148, 188, 
183,  230,  254,  390,  556 

—  additions  to  harmonium,  188, 183,  807 
bird,  183 

of  8c.  Nicholas,  Newetftle-on-Tyne,  888 

temperament,  161 
Organettet,  33,  56, 88 
Organic  electricity,  18,  68,  78 
Organ-pipe  whistle,  298 
Orientation  of  the  Pyramids,  290 
Origin  of  ioflaenaa,  436,  689,  551. 678 
Osbo-premier  battery,  the,  504, 560 
Osmotio  pressure,  Van  'i    Huff's  law  of, 

364,887 
Ontput  of  dynamo,  eetimatiog,  809 
Urenr,  brioic,  306 
Owls'  eyes,  437 
Oxide  :  ohemical  caprammoninm,  133 

magnetic,  867,  389 
Oxygen :  801 

mannfaotnre  ot,  38 
Ox  J  hydrogen  lantMn,  687 
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PAOIFIO,  Mtronomloal  looletgr  of  the» 

678 
FMklnf :  ehemloali,  480 
ooBdeoMT  tabe,  466, 481 
for  f orM  pnmp,  886 
Faint,  tMtiog,  101,  ISO 
PainUng :  lOtf 
lathe,  8tl 
on  aino,  17 

▼arnishiag,  and  braahM,  69 
Paliadiam  ptating.  101 
Falmt,  f  em4,  fto.  486 
Palaiphoue,  a.poBsiDle  riral  for  Iba  oigan, 

64t 
Paper :  and  bookoaio,  76 
eattlng,  889 
for  Jordan*!  sonihinf  raoordor,  leiial- 

tiMd,fi9 
palp,  447, 481 
panohing  holes  in,  61, 78 
rollof  eQdieH,606 
Ptfaffla  oil  and  aloohdUam,  483 
Faralux,  eolar,  SOS 

Par*llel  ▼.  ball  bearinge  for  ejolas,  99S 
PamiPhne,  405 

PtfU :  magneiie  noodle  at,  the  Tarlatlon  of 
tbe, 141 
obeervatory,  847 
Parlonr  fountain,  82 
Parrot!,  17 ' 

Patent :  battery,  D jwie%  890 
electrio  bell,  Deroa's,  I6U 
expanding  oentre-bite,  Anderton*i,  107 
noee-reel,  Manifleld'a,  568 
rot  try  eogine,  firown'i,  43S 
Patents,  telephsne,  657 
Pattem-niaklog,  88,  59. 99, 119,  419 
Patterns :  bevel  gear,  807 

raralehing,  876 
Pearls,  stringiair,  119, 149, 163, 188 
Peotorls,  angina,  4S6,  4&S 
Pendulum,  length,  ealealathif .  161 
Penny-in'the*slot  maohinef,Sn) 
Pens,  quill,  108 
Penium,  commuting,  168 
Perfumes  and  scenes,  96 
Perry's  electric  supply  meter,  408 
Perseid :  or  August  meteors.  675 

radiant,  tbe,  72. 96, 114, 189,  45S 
PerseidSfthe  shifttog  radiant  of  the,  84S 
Persolphftte  of  mercury,  413,  435 
Petroituon :  80,  363 
burner,  S06,  378 
oolonring,  418 
engines,  148 

fuel  for  steam  boilers,  S30 
lighting,  311,381,  368,276 
Phenomena,  phjsioal  force,  906,  S47,  603 
Pbenomeoal  friction.  369,  814 
Phenomenon  in  electricity,  a  ourions,  82 J 
PhoojliJes,  224 

Phonograph  :  16,  69, 133,  187, 436,  437, 638 
cylinders,  656 
how  to  construct  a,  48, 133,  243,  256, 848, 

865,516 
in  modicine,  101 
screw,  pitch  of,  264 
Phonographic  records,  12 
Phosphate  of  chalk  in  England,  disooTery 

of,  137 
Phosphoresoent  tubet,  85 
Pho«puorns :  amoiphoni,  59 

in  steel,  estimatfog,  436 
Photo:  enlargements,  557 
lens,  133 

mounti.  stamping  with  gold  lettart,  852 
paper,  ferro-prusaiate,  632 
trays,  cement  for,  57tf 
Photographic:  S32, 564 
hlmii,  colouring,  73 
novelties,  878 

purposes,  new  magnesium  lamp  for,  441 
shucter,  Bau«ob  and  Lomb,  460 
Photographing  Undsoapee  by  moonlight, 

66V 
Photographs  :  ^oolonr,  464,  480,  501, 630, 
663 
Eubn's  improved  oardi  for,  420 
retouching  and  spoaing,  376 
trAnsferriag,  17H 
Photography  :  487, 459.  579,  68J 
amateur,  165, 184,  366 
ouieetial,  499 
colour,  430 

ghost  or  sliadow  pictures  in,  383 
in  aniline  colours,  or  the  new  diasotype 

proGWS,  88 
lunar,  at  Mount  Hamilton,  499 
prAOtieal,  for  amatanrs,  261,  293,  805, 
860, 878,  396,  421,  467,  630.  641 
Photo- mechanical  printing,  new  method 

of,  176 
Photometry,  Harvard,  79,  206, 347, 290 
Photo- micrography  of  dry  mounted  tests, 

SOS 
Paotos,  oolouiing,  556 
Phototype  plates,  fl  ztble,  178 
Physical :  force  phenomena,  905,  247,  502 

optics,  482 
Piano :  ebony,  899 

toregild,366 
Planoiurte:  hammers,  reaoveriog,  833 
keyboard,  new  form  of,  135 
tuning,  855,831 
PleoailU,  6j5 
Pictorial  asiroaomy,  678 
Pictures:     io     puotograpby,    ghost     or 
shadow,  SSI 
of  moviog   or>j-«ots,  optioal  lantern  for 
projecting,  366 
Pipe:  lead,  oorrosion  of,  687 

—  Joining,  367 

—  aoil,  bendiof ,  810 
organ,  ohamber,  116 
tamplete,  394 

Pipee :  eoglop,  186 
hot  water,  heated  bf  wm,  818 


Pipea :  in  elay  loU*  60S 

lead,  itraagth  of,  887 
Piston :  rings,  61 

~  versus  long  pistons,  840 
Pitch  chains,  making  plated  or,  888 ; 
Pitting  boiler,  78 
Planet :  an  intra-ICeconrial,  10, 78, 114 

Meroury,  877 
Planets,  how  they  might  be  observed,  878, 

890, 814, 888 
Planetary  surfaoei,  torsloa  of  the,  81 
Planets,  348 
Planing  tools,  677 
Plants :  barometer,  16 

oopper  in  the  treatment  of  disaaiei  of, 

497 

growing  in  sitting-room,  881, 886 

influence  of  fog  on,  107 
Plaster  moulds,  183 
Plate :  a  new  aoonmulator,  177 

dry,  developer,  566 
Plated  or  piteh  chains,  making,  383 
Plate  glass,  tree-like  frost  on,  896 
PiStes :  bUtery,  sise  of,  378,  898 

buckled,  410 

oopper,  80 

phototype,  flexible,  172 

steel,  flbre  in  mUd,  124 

tin,  reheating,  600 
Plating :  bittery,  580 

bicycle,  331 

dynamo,  413,  469,  580 

—  an  efficient,  168,  843 

nickel,  87,  390 

palladium,  101 

solutiont,  warming,  831 
Platinised  glass  mirrors,  86S 
Platinum  wire,  incandescent,  898 
Pleiades :  and  the  milky  w«7, 390 

transit  oi  v^olf's  oomet  over  the,  573 
Plining  gauge  or  Wyke's  keyseat,  344 
Plugs,  ear,  505 
Plumbago  crucibles.  434 
Poisen  :  lor  oita,  278, 290,  397 

maidens  of  the  ancient  Indians,  513, 668 
Polar  Snow  capeanl  a  solar  belt  on  the 

moon,  31 
Polarisation  without  a  p>liriser,llS 
Polariser,  poUrlsation  without  a,  113 
Polish,  brush,  413 
Polishing :  grindery.  457 

thin  braai,  276,  bt6 
Poltux,  209.  352 
Population  proolem,  608 
Puriidge  or  maciroul,  436 
Porous  pots,  80 
Position  finder,  Piike*s,  47 
Potato  disease,  455 
Potentia',  drop  in,  409 
Pots,  porous,  bO 
Powder  tests,  smokeless,  648 
Powders,  broosed,  mouldings  of.  SOS 
Power  :  eleotric  trAUsmissiun  of,  460,  470, 
485,  631 
illuminating  of,  coal  gas,  96 
magnifying,  167 

—  o(  lenses.  166,  483 

of  engine,  inoreasmg.  679 

of  eyepieoes,  measurmir,  161 

of  telescope,  477,  607, 6i6 

of  water- #heel,  333 

transmission  by  oompreseed  air,  73 

—  expeiiments  at  Oerlikon,899 
Practical  :  "  Bookbinder."  to,  206 

electric  light  fitting,  383,  489,  561,  579 

photography  for  amateurs,  351,  293,306, 
850,  878,  898,421,  467,  620,  541 
Preservation  :  of  fruit,  366,  389, 410,  654 

of  stone,  296 
Preservative  for  meat.  187 
Preserving  colour  of  oak,  211 
Press  :  fiy,  183 

hydraulic,  model,  281,853 
Pressure  :  air,  37, 142 

and  density,  18 

atmospheric,  436 

intancs,  144 

Uwi  of  fiuid,  116. 351 

on  dock  gate,  17 

on  tanks.  164, 184 

osmetic  Van  't  HoiTs  law  of,  354,  887 

vaeuum,  133 
Prioiary  :  cell.-,  variations  of  tbe  B.M  F.  of, 
81 

colours,  803 
Printing,  photo-meohanioal,  new  method 

of,  176 
Printe,  blue,  80,  343 
Prisms  liquids  for  filling.  81, 59,  73 
ProDleu) :  144, 164.  ie7,  208, 231,254,  876 

arlthmetidil,  89 1,  5U5,  53 1 ,  564  "" 

iu  meonanics,  322 

in  quantities,  133,  143 

population,  506 
Process  :  Beesemer,  311 

diss  jtype,  the  new,  145,  833, 862 

new,  for  renovating  old  dies,  engraved 
pteel  plates,  dec ,  by  electricity,  433 
Proctor's :  old  and  new  astronomy,"  478 

star  attas,  168 
Production  of  salt,  38) 
PropslIers,jat,  3US 
Proportions  :  dynamo,  138.  318 

—  wire,  483 
of  engine,  123 

Palp,  paper,  457.  4S1 

Pump  :  air,  60,  77,  343,  363, 412,  435,460 

—  ?alve  for,  31U 
loco,  donkey,  509 

mercurial  air.  an  inexp^nsire,  197 

or  injector.  861 

packing  for,  8«S 
FudDp* :  Sprengel,  378,  398 

force,  608 

tbre-.-iif  t  on  one  main,  412,  485 
Puncbicg  :  holes  in  paper,  61,  76 

mtolfna.  41S 


Punching :  —  Smith's,  447 
Font,  maohanloal,  16 
Purifying  bensoline,  843,  866 
Putty,  quick-setting,  399 
Pussle,  bo«t  eonstruotlon,  486, 467 
Pyramid :  builders,  tools  of  the,  116 

orientation  of  the,  390 
Pyrites,  oopper  and  silver  iu  burnt,  486, 456 
Pyragravura,  383 
Pyromster,  483 


dU AOK  BBY  and  imposture,  81 
Q  4adratrix  of  Hipptas,  119 
Uuantlties,  problem  iu,  188, 148 
Queen  Viocoria*a«sumame,  638 
Qaeries,  astronomical ,  886 
gaery,  engine,  185,  S78,  897,  366,  487,  468, 

484,507,680 
Question,  artillery,  810 
uuill  pens,  808 

BAOKET.  restrlnglag,  411 

Kaokettf,  tennis,  460 

Badiaut:  of  the  Ferseida,  the  shifting,  248 

the  Perseid,  78.  95, 114, 138,  468 
Badiants,  meteor,  158,  181,  204,  S36, 890, 

637 
Radiometer  testa  of  lunar  heat,  814 
Bag  en  4ine  rolls,  296 

BaUway:  accident  near  Boitoi,  the  re- 
cent,  14 

coaches,  487 

eleotric,  Davenport's,  IBS 

lines,  resetting,  467 

permanent  way,  483 
B«Uways  in  India,  367, 4SS 
Bain  and  air  deposits,  298 
BainfaU:  501 

registsring,  528 
B  tin-gangs  :  SoS 

glass,  310,  831 
Bain-stained  negative*,  381 
Bami.  aix^pressura,  851 
Range,  kitchen,  820 
Btts,  187,  331, 251, 533,  656 
Baveili's  nelicoidal  windlass,  870 
Baxors  and  scissors,  grinding.  78 
Beooil,  cause  of,  806,  237, 289, 251,  895,  315, 

839 
Recovering  pianoforte  hammer,  322 
Recreations,  soientiflc,  155 
Red  :  ant§,  a  bridge  built  hy,  461 

sur  in  Auriga,  the  new,  526 
Reflector:  Nasmyth's  20in.  36 

v:  refractor,  509,  526 
Reflectors,  360 
Bef  raoting  telesoope,  578 
Refraction:  and  dispersion  of  light,  13,  81, 
57 

atmospheric,  167, 165,  184,  802,  808 
Refractor  :  adjastment  of,  81, 37 

V.  reflector,  699,  536 
Behanging  ball,  310 

Relative  cost  of  gsa  and  the  electric  light 
403  > 

Religion,  Faraday's,  5C8,  526 
Repairing  cycle,  505 
Researches  in  tne    highest  braaohoi  of 

microscopy,  recen^,  115  , 
Reservoir,  aa  ancient,  801 ' 
Resistance :  61 

electrical,  15.875 
Beiistances,  iusulatioo,  453 
Besplratory  centre,  18 
Re-etringing  racket,  411 
Retouvshiog:  and   spotting  p'ioto;zAphi, 
376 

enlarged  negstlves,  311 
Reversing :  roat,  101,  121, 184 

negative,  831 

Reviews : 
A  Uictiontry  of  Applied  Chemistry,  by 

T.  E.  Thorpe.  B.8o ,  808 
A  Treatise  on  the  Law  and  Practice  Re- 
lating to  Letters  Patent  for  Inven- 
tions, by  Robert  Frost,  33 
A  Treatise  upon  Wire,  its  Manufacture 

and  Uses,  by  J.  Baokoall  Smith.  466 
An  Introduction  to  the  Study  of  Botany, 

by  Bdward  Areling.  22 
Geometry  of    Position,  by   Bobert   H. 

Graham,  32 
Uisoellaneous,  23,  303.  466 
Mixed  Metals   or  Metallic  Alloys,  by 

Arthur  H.  Hiorns,  32 
Popalar  Lectures  and  Addresses,  by  Sir 

W.  Thomson,  466 
Preliminary  Survey  and  Estimates,  by 

Theodore  Graham  Grlbble,  23 
Telescopic  Work  for  Starlight  Evenings, 

by  W.  F.  Denning.  466 
Toe  Etectr Jplater's  Handbook,  by  G.  S. 

Bonney,  S03 
The  History  and  Development  of  Steam 

Locomotion  on  Oommon-roads,  by  W. 

Fletcher,  308 
The  Meul  Worker's  Handy   Book   of 

Receipts  and    Processes,  by    W.   T. 

Brannt,  363 

Rheostat  and  lamp  83oket.  simple,  8 
Rhodes's  miner's  safety  lamp,  149 
Ribbons.  type-wriiHr,  99 
Rm?  :  ar nature,  4-7 

ranges,  are  the  lunar  capped  with  snow  I 
406 
Rings:  piston,  61.365 

—  verstis  long  piitons,  840 
Roarer  lamp,  the,  36 
Roll  of  paper,  eodlM^,  505 
Rolling :  and  melting  gold,  579 

curves,  70 
Bolls :  chilled,  tempering  tools  for  taming, 
375,  319,  341 


Rolls :  rag-engine,  398 
Room:  dark,  developing  without  a,  588, 
553 

heating  a,  411 
Rooms,  aittiog,  growing  pleats  la,  891a 

886 
Ropo.  splioiag,  143 
Rose  vase,  556 

Rotarv :  engine,  Brown's  patent,  483, 481» 
588,  577 

—  Johnson's,  686 

steam  engines,  166 
Rotating :  boring  tools,  184 

cylinder,  rapidly,  16 
Rotation:  and  patli,  the  moon's,  884 

period  of  Venus,  883,  480,  477, 687,  878 

periods  of  Heroory    and   Venus,   the 
causes  of,  51 

the  moon's  aslal,  878,  390,  381,  814,  88T 
863 
Rotifsra,  579 
Rowboat,  a  seventeen  foot,  and  how  to 

build  it,  85S 
Rubber :  spring,  17 

tar,  463 

tires,  568 

varnish,  823 

vcleanising,476 
Rudder,  820 

Ruhmkoril  coll,  100. 596 
Ruling  machine,  186 
Rnmmsge  sales,  480 
Bunnlng  a  bana-saw.  819 
Rupture,  843, 365,  888 
Bast :  iron,  880 

to  grevent,  367, 489 
Busty  washing  boiler,  488 
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Sate,  fireproof,  166 

Safety  bicjde.  364, 876 

Safety-lamp,  Bhodes's  miner's,  149 

Sifety-valve,  17 

Sailmg :  boat,  model,  588 

canal,  436 
Sales,  rummage,  480 
Salt,  the  production  o^  838 
Sand  core,  165, 184,  S08 
Sands,  musical,  382,  S51 
Sanitary :  inspectors  and  drains, 

trap  and  drains,  184 
Santonine,  a  new  substitute  for,  70 
Santoninosyme,  507.  556 
Satellite  of  8£ars,  S17 
Satellites :  of  Jupiter,  499 

of  Saturn.  98 
Saturn :  181, 903,  303,  984,  888, 860, 405 

satellites  of,  96 

the  present  phase  of ,  291 
Saucepan,  re-tinning  oopper.  865 
Saw  :  aboot  circular,  94 

every  circular,  an  elipsograph,  134 
Sawdust  and  shavings,  utilisation  of,  163 
Saw-hammering,  164,  231,  252 
Sawing,  wrinkle  in,  368 
Saw-teeth,  Johnstone's  tool  for  settiog, 

668 
Soents  and  perfumes,  95 
Sohieding's  cycle,  885 
Science :  and  art  department,  636 

optical,  96 

scholarahtp,  1651  exhibition,  448 
Scientifl) :  experi meat j,  simple,  886 

recreations,  165 

toy.  437 

SciBSTiric  Naws :  9, 80, 49, 71. 85, 118, 188, 
156. 180, 201,  228, 947, 371,  889,  818, 885. 
867,  381,  404,  439,  451, 476,  488,  686. 
548,  578 

Soientiflc  Societies: 
British  Astronomical  Association,  88, 187, 

346, 818.  438 
Qoekett  Microeoopieal,  9,  84,  179,  871, 

881 
Boval  Astronomical,  92, 156.  870,  879 
Royal  Meteorological,  9,  48,  93,  179,  887, 

378 
Royal  Mierosooplcal.  48,  93, 179,  887, 379 
Society  of  EoRioeerf,  39 
The  Lantern  Society,  70 
Western  ICicrosoopisal  Olub,  153, 346 

Scissors  and  rasors,  grinding,  78 
Scrap :  tin,  482 

Zinc,  r<*meUing,  15 
Sorew,  serial,  482 

cutting  a  millimd'jre  thread,  with  an 
inch  leading,  66 

phonograph,  pitch  of,  854 

steamboat,  330 
Bcrew-oattlng :  88,  59,  99,  864 

lathe,  505 
Secondary :  battery,  833 

currents,  331,  878 
Seotlonsl  area,  100,  121 
Sections,  conic,  330 
Seeds,  flower,  483 
Seeing  by  electricity,  409,  508 
Selenographical,  73,  334.  500 
Self-winding  clock,  a.  479, 503 
Sensitised  paper  for    Jordan's    sunshine 

recorder,  59 
Series  dynami,  144 
Serpollet :  boiler,  538 

steam  earriige,  48 
Setting  point  of  mineral  oil,  323 
Sewer,  egg-shaped,  34S 
Sewing-machine :  38, 76 

faulty,  75 

horse-power  for,  145 
Sextant :  box,  31,  88 

index  glass  of  adJusUng,  430 
Shadows,  449 
Shaft,  longest  In  ths  world,  the,  576 
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Shafliiig.l» 

BliMto  of  wioarbt  iron,  nleaning,  946 

8lMllflow«ri,47S 

BlMiry.  fUTOorlnir  vxd.  oolonring  for,  S96 

Shtpbiiadiog  At  Stettin,  MS 

8hlp*lUghta,l07 

Shoes  fluid  boots,  wstesproof  pMte  for,  441 

Shop :  dsotrie  bell  for,  890 

msehliie,  eoiiTenienoes  of  the,  46,113, 
918,400 
Shops,  IdiM  fn>ai  the,  969 
Short-stroke  ▼.  long-stroke  engines,  529 
Shunt :  djnsmo,  eleetrio  Ught,  16 

—  to  light  en  ftra  from  s,  61 
Shnnt-woond  dynnmos,  870 
Shutter :  Inttsntsneons,  997,  flSO 

photogEsphio,  Bavseh  end  Lomb 
Siemens  aimAtnre»  eommntetor  for,  316 
8UTer:nnd  eopper  in  burnt  pjxitss,  486, 
468 

battery,  chloride  of,  891 

eolnsge.  the  oemlng,  167 

extrsotion  inEOoeis,  new  gold  and,  886 
saTsrinff:910.981,487 

rUss,609,579 

iroB,14( 

solder,  891 

solution,  108 

steem«tsps,  18 
Sirens,  steam,  169 
Slade,  Mr.,  and  hlsdemenstiation  **  on  the 

sands'*  481 
Slide  :  bearingt,  484 

dark,  386, 976 
Slide-rest,  ipherisal,  11 
SUdee :  lantern,  168, 896, 840 

mierosoope  and  ooTer-gUwses,  cleaning, 

480 
Slogs,  488,606 

Smith's  panelling  machine,  447 
Smoke  cifeot  with  a  single  lantern,  186 
Smokeless  powder  tests,  648 
Snow  :  are  the  lunar  ring  ranges  capped 
with?  466 

at  Tunis,  181 
Soap :  disooloared,  999 

for  wool  wsshing,  867 
Sodallst  diairs.  980 

SoctetT :  and  library  for  promoting  know- 
ledge, the  Belfast,  81 

sstronomloal,  of  the  Pacific,  678 
Soda:oleateof,667,679 

siLcate  of,  966 
Sodium,  burning,  the  light  from,  568 
Soft  wood,  ipUtting,  606 
SoU,  clay,  iron  pipes  in,  606 
Solar  :  alUtude,  696, 6M,  678 

belt  on  the  moon,  and  polar  snow-caps, 
61 

distorbances  on  terrestrial  magnetism, 
the  direct  setion  of,  449 

eellpee  of  Jnnoy  888, 860 

psrallax,  909. 

theory,  990 
Solder :  tarssB,  666 

for  gun-metal,  889 

sUTsr,89i 
Soldering -.166 

carbon,  400 

fluid,  non-eorrosive,  187, 909 

glass  to  metal,  89 

iron«976 

of  carbcB,  988, 964 
Solenoid,  small,  966, 996, 566 
Solomon's  nitre,  910 
Sohitkm:  battery, 890 

Bottone's  bettery,  144 

nickd,849 

of  meiwirie  chloride,  889, 566 

sUTaring,108 
Solutions,  plating,  warming,  981 
SolTonfei  and  antiseptics,  588, 666 
Sonth  Africa:  lanitary  ommde  through, 

557 

Tentilation  in,  496 
Space,  the  temperature  of  the  moon,  sad 

of,  81 
Spacing  the  frets  on  a  banjo  neck,  479 
Spain,  cork  industry  in,  909 
^ark,  voltage  to  produce  Ifn.  606, 689, 555 
toectra,  stellar,  the  Draper  catalogue  of, 

980 
Specula-grinding,  76, 119, 989 
Speculum,  460 
Spencer's  great  wsr  balloon,  flrtt  ascent 

thisieaeon,  979 
Spharioal  sUde-rsst,  11 
Spiders,  165 
Spinal  battery,  61 
Spinning  top,  85 
l^iral  spring,  steel,  678 
Splidng  rope,  149 
Sponge,  dirty,  890 
Bpiengel  pump,  978,  996 
Spring :  clockwork,  16 

ruboer,  17 

splrall,  steel,  678 
Springs :  dock,  660 

indicator,  684 
8^1  blow-lamp,  French,  486 
Spirit-bottle,  cement  for,  678 
Square :  holesy  drilling,  86 

thrsads,  cutting,  906 
Squaree:86 

msglc,  559,  677 
Stain :  carpet,  890 

oak  water,  890 
Stsining  micro-organisms,  484,607 
Stand,  universal,  668 
Standard :  angle  for  lathe  centres,  666, 578 

candle,  146, 164, 184 
Standards,  the  old,  499 
Stands,  mieroseope,  880 
Star :  atlss,  erratum  tn  Proctor's,  158 

in  Auriga,  the  new  red,  60, 158 

in  Leo,  the  supposed  new,  89 


Star :  ocenltatlonof,fladiagloiigitadeby,i8 

Stsroh-paper.  substitnte  fcr,  404 

Stars :  culminating,  longitude  by  moon,  79 

double,  480, 674 

fired,  lost,  477 

in  Oamelus,  two  new  Tarlable,  908 

red,  596 

variable,  new.  In  Osssiopeia,  156 

—  of  long  period,  930 

—  of  the  Algol  type,  81 

Statics,  graphic,  191,  149,  168,  188,  908, 

959 
Btfttions,  telephone,  60 
Steam :  a  simple  method  of  oalcnlatlng  the 
mean  effeetive  pressure    of,   in  an 
engine  cylinder,  880 

boiler,  fuel  for,  164 

boilen,  petroleam  fuel  for,  980 
'  cODdensing,  486, 581, 678 

engines,  rotuy,  165 

geoeratica  of  experiments  on  the,  978 

hammer,  Uie  larrast,  696 

in  cylinder,  cut  off  cf ,  998  - 

sirens,  169 

superheated,  generating,  489 

taps,  sUvering,  18 

turbine  motor,  the  dow,  91 
Steam -boat  screw,  890 
Steam-carriage,  Serpollet's,  48 
Steam-engine:  cylinders,  a  thermo-eleo- 
tric  method  of  studying  cylinder  con- 
densation in,  496 

flywheels,  546 
Steam  engines,  consumption  of  coal  in 

highspeed,  664 
Steamer,  flr«t  Transatlantic,  188 
Steam-gauge  tubes,  bending,  186 
Steam-lanndi,  a  small,  435 
Steam-pipe,  164 
Steam-trap,  77 
Steel :  cast,  burnt,  539 

—  oonductiTity  of,  684 
curious  freaks  of,  461 
hardening,  166 
nickel  in,  998 

phosphorus  in  sstioiating,  486 
plirtes,  fibre  ia  mild,  194 
spiral  spring,  678 

testing,  487 
Stellar :  ipectra,  the  Diaper  catalogue  of, 
990 

unlTerse,  dimensions  and  itmetnre  of 
the,  596 
Stencil  ink,  164 
Stencilling  on  csUoo,  996 
fitereoecope,  909 
Stettin,  ih^bnUdingat,  848 
Stick,  composing,  887 
Stone,  preeerrstian  of,  996 
Stonenenge,  astronomical  tradition  of,  488, 

463 
Stopper,  Hddich's  ladle,  889 
Store :  anthracite  in,  849 

slow-combustion,  15,  86 

thermo-electric  Olrand's,  646 
Stove-pipe  elbow,  87, 148 
Stoves :  99 

a  new  era  in,  76 
Stoeet-coiL  169 

Strength  of  field,  16,  86, 69, 76,  99,  119 
Strik^  velocity,  484 
Stringing  pearls,  119, 149, 169, 188 
Students :  geology  for,  6,  65. 181, 174,  917, 
989,  816, 859, 874,  405,  445, 468, 618 

microscope,  Johnson  and  Son's  Improved 
619 

—  Swift  and  Son's  improved,  7 
Stylograph,  866 

Sugar:  85 

cane,  addition  of  to  malt  wort,  406, 431, 
459,  479 
Sulphate  of  eopper,  and  carbons,  686 
Sun:  978 

•*  dance  on  Baster  day,"  does  the!  189, 
157, 160 

dark  objects  on  the,  114 

eclipee  of  the,  889 

from  the  earth,  460 

in  Apogee  and  Perigee,  477 

moon's  path  round  the,  888 

nature  and  properties  of  the,  995,947, 
869 

rising  and  setting,  places  onthe,686» 
584 

tonthing,  time  of,  990 

worship  and  Stonehenge,  477 
Sonii  magnitude  at  stani  distanoe,  909 
Sundials,  694 
Sunshine  recorder,    sensitised  paper  for 

Jordan's.  69 
Sunspots :  477 

and  weather,  647, 578 

flnding  the  latitude  of,  167, 181, 909 
Superstition,  obstrootivs,  698 
Supply,  water.  848 
Surface :  condensers,  16 

moon's,  glaoistion  of,  116, 189,  499,  597 

temperature  and  lunar  atmosphere,  997 
Surfaoes :  ball,  turning,  90O 

planetary,  torsion  of  the,  81 
Surname,  Qaeen  Victoria's,  5  88 
Sumamsa,  Jewish,  654 
Swift  and  Son's  improved  student's  micro- 
scope, 7 
Switch :  and  battery,  automatic,  187 

automatic  and  battery  bell,  909 

telephone,  460 
Switchback.  86 
Switseriand  and  Italy,  867 


TABLB  BNaurS,  184 

Tablets,  luminous,  811 

Tallow-tree  in  China,  179 

Tank:  locomotives,  M.  S.  and  L.  eight- 
wheeled  side,  191 
pressure  on,  164, 184 


Tank:  nndergroimd,  166 
water  capacity,  17 

—  instrument  to  give  the  edacity  of, 
583 

Tanks  :  hot  water,  ciroiUating,  80, 100 

pressure  in ,  144 
Tannic  add,  18,  59 

T^mr  :  attachment  for  lathes.  Lord's, 
878.406 

flttings,  11 
Tapping  jigs,  811 
Tar  :  ooal,  or  gas-works,  188 

mbtier,  468 
Tea :  humbug  at  £10 19i.  6d.  a  pound,  319 

price  of,  486 
Teeth :  899 

stopping,  487, 466, 489 

worm-wheel,  474 
Telegraphic  currents,  the  duration  of,  38 
Telephones :  18, 166, 187, 906,  899, 460 

and  eleotric-bell  fltting,  865 

bell,  80 

drouiti  and  call,  910 

linei,  819, 865 

Noriega's,  158 

patent,  557 

stations,  60 

switch,  460 
Telephones,  977, 909 

their  construction  and  fltttng,  106 

wiring  bells  and,  78, 99 
Tslephony,  long  distance,  96 
Tdeacope  :  18, 194, 889, 460,  578 

astronomical,  947 

OasMigrainian,  157, 166, 184 

converting  old  naval  into  equatoreal, 
81 

eyepiece  for,  erecting,  636 

focus  and  flats,  18, 83 

Galileo'i,  411 

non-achromatic,  480 

power  of,  477,  507, 636 

refracting,  676 
Teleeoopes,  large,  on  theipace-poietrating 

power  of,  566 
Tdeecopic :  odds  and  ends,  947 

work  for  starlight  evenings,  990 
Temperament,  organ,  161 
Temperature :  diet  and  animal,  400 

lunar,  480 

of  air,  681 

of  the  moon  and  of  spsoe,  81 

surface  and  lunar  atmosphsre,  997 

taking  the,  by  tuning-forks,  447 
Tempering :  810 

cart-spiingi,  976 

mill  bill,  976 

springs,  small,  18 

tools,  486, 488,  484, 508,  679 

—  for  turning  chilled  rolls,  975, 819,  BU 
Templets,  pipe,  894 

Tendone,  contracted,  419^  581 
Tennis  rackets,  460 
Terminal  board,  890 

Terrestrial :  magnetism,  notes  on  experi- 
ments relating  to,  116 

—  the  direct  action  of  solar  disturbancee 
on.  449 

TesU's  new  system  of  eleetiio  lighting,  469 
Teet :  for  diamond,  885 

Foucault,  889,  411 
Testing:  battery,  666 

candle-power  of  arc  lamp,  60, 77 

generator  and  ohmmeter,  484 

paint,  101, 190 

power  of  maohlnery  by  brake,  969 

steel.  487 

wet  gas-meter,  910 
Teste :  dry  mounted,  photo-micrography  of, 
906 

of  lunar  heat,  radiometer,  814 
l^eory :  and  praetioe,  vicUs,  119 

mechanical,  of  the  corona,  596 

of  dydng,  188 

Bolar,990 
Therapeutic :  eleotridty,  117, 140,  169 

magnetism,  949, 974, 998, 316, 888,864 
niermo-electrio  :  method     of     studying 
cylinder  condensation  in  steam-engine 
cylinders,  496 

stove,  Otraad's,  546 
Thermometer :  866,889 

baroeoopie,  877 
Thermostat,  an  deetro  pneumatic,  70 
Thread  :   cutting  a  millimetre  with  an 
inch  leading  ecrew,  66, 74 

square,  cutting,  908 
Tidal :  action,  79 

friction,  96 
Ti^de-wheel,  950 
Tides,  458,  488, 554 
Timber :  calculations,  841 

drying,  656 

felled,  the  moon  and,  81 
Time:  keeping,  198 

Norwegian.  6u9 

of  moonrise,  calculating  the,  114 

of  son  southing,  990 
Tin :  platee,  485. 467 

—  reheating,  390,  419 
scrap,  489 

Tinning  :  409 

Qbright,  865 

^re  of  bicycle,  turning,  964 

Tires  :  cyde,  79,  976 

flexible,  for  cycles,  67 

rubber,  666 
Tissue  paper,  to  prepare  for  copying,  866 
Tissues,  animal,  the  electrolysis  of,  439 
Titanorete,  148 

Toe-nail,  ingrowing,  74, 886, 408, 438 
Toes,  ritraignt,  66 
Tool  rdrillinir,  Grafton's  imprevod,  641 

for  bending  bram  tube,  678 

Johnstone's,  for  settkg  sav-teetb,  663 
Tod-gnnder  and  universal  cotter,  401 
Tooi-grinding  apparatus,  885, 407,  480 


Tod-hdder  for  lathes,  planers, 
998 

Tools:  101, 199 

boring,  rotating,  184 

ci'St-iron  onttioir,  114 

for  brsaswork,  97, 197 

for  turning  chilled  rolls,  temparinc,  975, 
319,  841 

hardening  If  rge,  580 

of  rr  odern  warfare,  819 

of  the  Pyramid  builders,  116 

planiog,  677 

tempering,  486,  489. 484, 606, 679 
Tooth  stopping,  165,  534 
Toothed  wbeels,  538 
Top,  spinning,  85 
Tops,  aerial.  681 

Torsion  of  the  planetary  surfaoeaf  It 
Toughened  glass,  484 

Townley  automatic  make-and-break  cir- 
cuit electric  bell,  550 
Toy,  soientiao,  487 
Toys,  French,  19 
Tramcar  starter,  449 
Tramway,  134 

Transatlantic  steamer,  the  first,  198 
Transferring :  dedgns  to  glass,  and  white 
etching,  76 

phot<^raphs,  178 
Tnuuformer,  487 
Transit :  instrument,  eettiag,  17 

of  Mercury,  304,  990, 499 

of  WolTs  comet  over  the  PI  fades,  S7t 
Transmission  :  of  power,  sleotrio,  460, 470, 
486,691 

power,  by  oompreesed  air,  79 

—  the  high   pressure  ezperlmenta  at 
Oerlikon,  899 
Transmitter :  Blake,  148 

oaf  bon,  819 
Trap,  sanitary,  and  drains,  184 
Tray  battery,  Austrian,  507 
Trays,  ce  •  ent  for  photo.  679 
Trwde,  drying,  188,909 
Tree  stump,  lb,  87 
Tripod,  the  lightning,  541 
Tricydes,  driving  mechanism  for,  60 
Troughs,  cement  for  glass.  688,  666 
Tube :  brass  tool  for  bending,  678 

condenser,  packing,  466 

drawing,  99 

ignition,  678 

metal,  mandrel,  76 
Tubes  :  boiler,  186 

brass,  small,  168 

condenser,  packing,  481 

glass,  apparatus  for  heating  substances , 
in,  under  pressure,  409 

phosphorescent,  86 

steam  gauge,  bending,  186 

vacQum,  61 
Tubing,  flexible,  75 
Tnning :  forks,  taking  the  temperature,  447 

pianoforte,  366,  831 
Tunis,  snow  at,  181 
Turbine :  375 

motor,  the  Dow  steam,  91 

undershot,  999 
Turning  :  ball  suriaoes,  900 

chilled  rolls,  tempering  tools  for,  976, 
819,841 

granite,  columns,  498 

tire  of  bicycle,  498 
Twilight,  157 
Twist  drill,  a  new,  69 
Tympanam,87 
Type :  depositing  nickd  on,  667 

gas-engine,  compression,  657, 679 
Type-writer  ribbons,  99 
Typograpb,  841 


TTKDBBaBOXTHB :  fllters,  116, 186 

tank,  160 
Undershot  turbine.  999 
Units :  dectnoal,  78 

of  dectridty,  144 
Universal :  cutter  and  tool-grinder,  401 

galvanometer,  Yarley's,  410 

stand,  a,  568 
Universe,  dimensions  and  structure  of  the 

stdiar,  686 
Unlocking  davenport.  169 
Utilisation  o(  sawdust  and  shavings,  169 

of  the  capadty  of  the  mierosoope^  the 
full,  838 

of  water,  484 

of  waste  grease,  976 


VAOXTCM :  air  ship,  permanent,  64*  74, 
96 

gauge,  79 

pressure,  198 

tubes,  61 
Valve :  exhaust,  341 

expandon,  86 

for  air-pump,  910 

igniting,  166 
Valve-gear,  Wild's  improved,  986 
Van  Henrck's  improved,  916 
Vane,  elnotric  wind,  76 
Van  't  Hoff's  law  of  osmotic  preasure^  864 

887 
Vapour  bath,  141 
Variable  stars :  in  Oamdns,  two  new,  903 

in  Cassiopda,  168 

of  long  period,  390 

of  the  Algol  type,  81 
Variations :  of  the  ILM.F.  of  primary  odla, 
181 

of  the  magnetic  needle  at  Paris,  141 
Varicoee  veins,  607 
Varley's :  electric  oontact  protector,  838 

universal  galvanometer,  410 
VamUh:  black,  999 
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LATHS   APPLIAirCSS'TIL 

{Continued  from  page  447,  VoU  LIIJ) 

Glared  Drlllixiff- Spindle. 

Tim  subject  of  this  present  paper  is  a 
very  usef ill  appliance  for  doing  such 
work  as  was  mentioned  in  connection  with 
the  drill-spindle,  described  on  pp,  1 — 3.  The 
light  spindle  there  illustrated  is  suited  for 
nee  on  a  light  ornamental  tumin£|[-lathe. 
The  geared  spindle  here  shown  is  suited  for 
driying  circular  cutters  for  operating  upon 
motal,  and  for  similar  heayy  work  on  metal. 

In  the  former  paper  aboye  mentioned, 
some  particulars  are  given  concerning  the 
applications  of  drilling-spindles  generally, 
and  perhaps  it  will  best  suit  the  majority  of 
readers  if  the  method  of  constructing  is  given 
as  minutely  as  the  space  allows. 

The  construction  of  such  an  appliance  as 
is  now  illustrated  is  really  a  very  satisfac- 
tory exercise  in  mechanical  manipulation. 
To  carry  through  all  the  processes  to  a 
satisfactory  completion  involves  careful 
workmansnip  extending  over  some  varied 
practice.  When  the  gear-wheels  have  thcdr 
teeth  cut  by  the  maker,  the  range  of  work  is 
extended  to  a  new  sphere.  Ae  drawings 
bein^  made  to  scale  will  show  all  parts 
relatively  the  same  size,  and  it  will  be  quite 
easy  to  make  full-size  drawing  to  suit  any 
size  lathe  by  enlarging  the  iUustrations  to 
a  suitable  scale.  » 

The  shank  is  the  part  requiring  the  first 
attention,  as  its  size  will  govern  other  dimen- 
sions. It  is  made  from  a  piece  of  square  bar, 
and  it  is  advisable  to  have  this  shank  of  such 
a  size  that  it  will  lie  on  the  slide-rest  with 
its  centre  level  with  the  lathe  centres.  This 
leads  to  a  consideration  of  how  far  the  lathe 
centres  are  above  the  surface  of  the  slide- 
rest  top-plate.  In  lathes  of  about  Min. 
centres  this  is  usually  about  fiin.,  and  in 
these  cases  a  bar  l^in.  square  will  lie  on 
the  slide-rest  with  its  oentre  level  with  the 
lathe  centres. 

In  selecting  the  material  to  form  the  shank, 
allowance  must  be  made  for  reduction  in 
size  in  the  process  of  truing  and  finishing. 
Also  when  the  top-plate  is  more  or  less  than 
|in.  below  the  latoe  centres,  the  finished 
shank  will  be  more  or  less  than  the  size 
(l^in.  square)  mentioned  aboye;  but  the 
description  will  be  proceeded  with  on  the 
assumption  that  the  finished  shank  will  be 
l^in.  square.  The  length  of  the  shank  is 
such  that  it  will  lie  on  the  slide-rest  top- 
plate  leDgthways,  and  project  at  both  ends, 
so  as  to  bring  toe  nose  uad  the  pulley  of  the 
s|)indle  clear  of  thepUte.  From  Gin.  to  7in. 
will  be  about  the  unial  length. 

Several  metals,  fte.,   are  suited  for  the 
shank,  but  probably  none  is  preferable  to 
VOL.  LIII.-KO.  1868. 


mild  steel.  This  works  so  mUch  bettor  than 
iron,  that  the  latter  is  decidedly  inferior,  and 
the  bronze  alloys  do  not  offer  advantages 
over  steel.  Therefore,  from  a  bar  of  square 
steel  of  suitable  size,  it  is  proposod  to  make 
the  shank.  The  first  operation  is  to  got  tho 
four  sides  fiat,  smooth,  and  re^^ulor,  so  that 
the  bar  is  truly  square  in  section.  At  least 
it  is  the  invariable  practice  to  do  so,  though 
for  all  practical  purposes  it  is  only  necessary 
that  one  side  be  fiat,  so  as  to  bod  fairly  on 
the  slide-rest.  The  three  other  sides  can  be 
left  ever  so  rough  and  uneven  without  affect- 
ing the  working  qualities  of  the  appliance 
when  completed,  though  the  appearance 
would  suffer. 

The  ends  of  the  bar  are  made  flat,  and 
their  centres  found  by  scribing  lines  with  a 
surfaoe-gauge  or  by  calipering.  The  centres 
are  pundied  deeply,  and  a  small  drill,  one 
about  >^in.  diameter,  say,  is  used  to  start 
holes  fairly,  drilling,  say,  ^in.  deep  at  each 
end.  Should  it  happen  that  the  enos  are  far 
from  being  true  and  square,  it  is  a  good  plan 
to  put  the  bar  between  the  lathe-centres,  and 
to  true  up  the  end  with  a  knife  tool. 

The  s^Emk  is  bored  through  by  working 
from  each  end  to  meet  about  the  middle, 
and  using  a  tool  about  ftm.  diameter,  and 
taking  care  to  enter  it  concentric  with  the 
small  holes,  and  to  bore  straight.  A  half- 
round  bit  is  the  tool  best  suited  for  boring 
through  the  shank,  and  if  it  is  entered  care- 
fully and  truly  it  will  bore  straight.  An 
ordinary  flat  dnll  will  answer,  but  a  twist 
drill  will  act  better.  Whichever  tool  is 
selected  it  must  be  lubricated  very  freely  at 
its  cutting  ed^,  or  failure  may  be  expected. 
Soapy  water  is  the  best  lubricant  for  tiiis 
purpose.  Next  enlarfi;e  the  boring  to  nearly 
the  required  size.  A  |in.  boring-bit  will 
generally  suit  for  this. 

To  get  the  bore  precisely  level  with  the 
lathe  centres,  so  that  the  axis  of  the  drill- 
spindle  shall  be  exactly  level  with  tho  axis 
01  the  mandrel,  a  cutter-bar  is  used.  A  steel 
bar  running  true  on  the  lathe-centres,  and 
about  Ain.  diameter,  is  selected,  its  length 
being  sliehtly  more  than  twice  that  of  the 
shft£.  Near  the  middle  of  this  bar  a  hole 
is  bored  diameter- ways,  and  a  small  cutting 
tooth  is  fitted  in  it.  This  tooth  is  made  to 
reject  from  the  bar  just  enough  to  take  a 
air  cut  through  the  bore  in  the  snank.  The 
shank  itself  is  laid  on  the  slide-rest  parallel 
with  the  line  of  centres,  and  fixed  by  the 
tool-holding  arrangement.  By  manipulating 
the  traversmg  screws  of  the  slide-rest,  the 
shank  is  brought  into  position  so  that  its 
bore  is  in  a  line  with  the  lathe  centres.  The 
bonng-bar  is  then  placed  between  the  centres 
and  a  cut  taken  through  the  bar,  feeding  the  I 
shank  along  by  means  of  Uie  slide-rest,  as' 


I 


I  before  stated.    P^rlUkps  a  second  ofut  thran^ 
I  will  be  advisable,  or  may  be  necessary. 

The  bore  in  the  shank  is  enlarged  at  each 
end  to  receive  the  steel  collars,  which  form 
the  bearings  for  the  spindle.  The  illustra- 
tions of  the  shank  in  section,  and  of  the 
spindle  and  collars,  show  this.  The  enlarnug 
is  done  with  the  boring-bar  fitted  with  a 
longer  cutter  thui  the  tooth  used  for  boring 
the  thoroughfare  hole.  Pin  drills  are  also 
suited  for  the  purpose,  and  may  be  made 
quite  easily  by  orilling  through  an  iron  ^od 
oiameter-ways  about  an  inch  from  the  end, 
fitting  a  short  bar  of  steel  in  the  hole,  and 
then  turning  the  end  of  tho  rod  to  fit  the 
guide -hole,  and  shaping  tho  ends  of  the  short 
steel  bar  to  cut  a  hole  the  required  enlarged 
diameter. 

Another  way  gI  boring  the  shank  is  some- 
times adopted.  It  is  to  slightly  round  off 
the  extreme  corners  of  the  square  bar,  which 
is  to  form  the  shank,  at  the  ends  by  turning,. 
and  so  fit  the  square  bar  for  diuckinff  in  a 
cone  plate.  Chucked  in  this  way,  the  bar  is 
revolved,  and  a  fixed  boring- tool  is  used  to 
pierce  it,  working  half-way  through  from 
one  end  and  then  reversing  uio  shanx.  After 
being  bored  through  the  si^ie  required,  the 
ends  of  the  hole  are  enlarged,  to  tike  the 
collars,  by  means  of  an  inside  turning- tool, 
used  in  the  slide-rest.  By  this  way  of  pro- 
cedure, the  bore  of  the  shanX  is  made  true  to 
the  chucking,  though  it  may  not  be  true  to 
the  height  3l  the  hkthe- centres.  This  latter 
condition  is  not  essential  to  using  the  drill- 
ing spindle :  absolute  coincidence  is  seldom 
required,  though  any  considerable  deviation 
wui  often  prevent  satisfactory  action  of  the 
tools  used  in  the  spindle.  The  first-described 
method  of  boring  the.  shank  is  T»^erable  ; 
but  if  the  last  one  is  adopted,  the  ultimate 
truth  of  the  spindle  may  be  adjusted  by 
filing  the  shanx  as  may  be  required  after 
the  drilling- spindle  is  completed.  Suppoee 
the^  is  a  trimng  excess  of  metal  purpoeely 
lexv  on  the  under-side  of  the  shank  to  afford 
the  means  of  so  doing.  The  small  holes, 
which  admit  oil  to  the  collars  and  cone  bear- 
ings of  the  spindle,  should  be  drilled,  and  all 
inside  burr  cleared  away,  and  the  shank  ie 
done,  so  far. 

The  collars  for  the  sj^ndle  are  mode  from 
good-quality  cast  steel.  Select  a  piece  of 
suitable  diameter,  as  shown  by  the  drawing, 
and  cut  oft  suitable  lengths.  This  is  eaaiiy 
done  in  the  la^,  by  means  of  a  partisg- 
tool.  The  TAeoes  to  form  the  collars  recpire 
to  be  drillea  through,  and  this  can  sometimee 
be  done  more  conveniently  by  drilling  up  the 
rod  before  ootting  off.  A  fairly  laree  1m^ 
should  be  made  through  each,  eiuior  br 
drilling  up  the  rod,  or  by  chuckine  each 
piece  and  boring  it.     These  roughlj-xcniiad 
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iabalar  pieoes  will  now  need  careful  anneal- 
ing. One  is  fixed  in  a  jaw-chuck  or  in  a 
w^)d-diuok,  and  the  slide-rest  is  set  over  to 
turn  a  taper  to  suit  the  spindle-bearings. 
The  amount  of  taper  suited  for  these  conical 
hearings  is  about  1^**  from  the  axis;  that 
is,  the  slide  is  set  oyer  l^""  from  parallel, 
and  the  cone  includes  3^  between  its  sides. 
Bj  means  of  an  inside  tool,  the  collar  is 
bored  out  conical,  and  to  suit  the  siise  of  the 
spindle-neck.  The  other  piece  is  treated  by 
tne  same  processes,  and  Dored  to  suit  the 
other  neck  of  the  spindle;  neither  being 
bored  quite  to  full-size,  sdlowance  being 
made  lor  grinding,  and  the  front  collar 
is  coned  at  it  largest  end  to  45**  to  receive 
the  abrupt  cone  forming  the  shoulder  behind 
the  nose  of  the  spind^  as  shown  in  the 
drawings. 

The  outsides  of  the  collars  are  next  turned 
true  and  to  form.  They  may  be  ooayeniently 
•hucked  on  metal  arbors  turned  to  suitable 
diameters  and  tapering  the  required  amount. 
The  collars  are  turned  true  on  their  ends 
and  made  to  suitable  length,  their  external 
diameters  being  made  to  correspond  with  the 
bore  in  the  enos  of  the  shank.  Both  collars 
are  straight,  though  each  should  be  yery 
slightly  tapered  to  assist  when  arriving  into 
the  shank.  In  hardening,  usually  the  collars 
will  be  somewhat  enlarged,  and  uiis  enlarge- 
ment should  be  reckoned  upon.  The  inner 
ends  should  haye  their  comers  well  rounded, 
or  it  may  proye  impossible  to  driye  in  the 
eoUars. 

Each  collar  is  next  to  be  chucked  carefully 
by  its  outside,  so  that  it  is  not  distorted,  and 
a  wood-chuck  is  perhaps  the  best  to  use  for 
this  purpose.  The  inside  of  each  collar  is 
now  to  be  ground  smooth  and  true ;  if  neces- 
sary a  light  cut  may  be  taken  with  a  slide- 
rest  tool.  A  lead  grinder  supplied  with 
coarse  emery  is  the  best  to  use.  A  short 
cylinder  of  lead  can  be  cast  on  the  end  of  a 
metal  rod,  and  then  turned  to  matoh  the 
taper  and  diameter  of  the  collar  bore.  Coarse 
emery  with  oil  will  soon  remoye  the  marks 
of  the  turning-tool.  When  both  coUars 
haye  been  ground  out,  the  oil-holes  are  to  be 
drilled  in  them,  and  these  are  to  be  well 
countersunk  from  the  outside.  The  inside 
must  be  carefully  freed  from  the  burr  re- 
sulting from  drilling,  and  may  be  slightly 
oountersunk  with  that  object.  Ifasmootn 
half-round  file  is  used  to  remoye  the  burr 
and  a  slight  hollow  groove  is  made  near  the 
hole,, it  wul  help  to  conduct  the  oil  along  the 
beanng.  In  the  front  collar  it  is  well  to  file 
a  shaUow  channel  towards  the  front  end,  so 
as  to  give  a  conduit  for  the  oil  to  lubricate 
the  second  cone.  The  back  collar  may  be 
similarly  treated  to  conduct  the  oil  to  ite 
back  end,  which  should  be  made  quite  flat 
and  smooth.  A  superfine-cut  file  will  do 
for  making  the  back  end  flat,  and  a  piece  of 
£ne  emery-paper  laid  on  a  flat  surface  will 
do  the  final  smoothing.  A  steel  ring,  in  the 
pulley  on  the  tail  end  of  the  spindle,  will 
Dear  against  this  flat  end  of  the  back 
eoUar. 

Hardening  the  collars  is  the  next  process. 
Through  being  thin  they  wiU  not  need  very 
great  neat,  but  they  will  need  yery  great 
eare  to  make  the  process  satisfactory.  Even- 
ness in  the  heating  is  a  point  for  great  atten- 
tion. If  the  annealing  process  has  not  been 
carried  through  properly,  the  collars  will 
probably  cradk  or  split  in  hardening.  If 
heated  more  in  one  place  than  in  others,  the 
collars  will  probably  go  out  of  round  in 
hardening.  The  heat  should  be  regulated  to 
suit  the  piece  to  be  heated,  and  it  should  be 
applied  equally  all  round.  The  steel  should 
be  well  coatoa  with  common  yellow  soap 
before  putting  it  in  the  fire.  Unless  the 
heat  is  excessive,  the  steel  should  be  allowed 
to  soak  in  it  for  a  while,  as  this  will  help  to 
equalise  the  temperature  all  through.  When 
fully  hot  all  over  and  all  through,  the  collar 
should  be  dropped  into  water.  The  removal 
from  the  fire  to  the  water  shpuld  ^  done 


without  allowing  any  loss  of  heat,  except 
what  is  unavoidable.  A  whiff  of  cold  air  on 
the  hot  steel  whilst  passing  from  the  fire  to 
the  water  may  cause  great  distortion  in  the 
collar. 

On  removing  the  collars  from  the  water 
after  they  are  thoroughly  cooled,  make  sure 
that  the  process  of  hardening  has  been 
entirely  successful  by  testing  with  a  file  at 
several  parte.  Also  examine  the  collars  for 
cracks  or  any  other  defecte :  they  almost 
surely  have  become  somewhat  elliptical  in 
form.  They  are  made  round  again  by  grind- 
ing, and  the  amount  by  which  the  collar 
diners  from  a  true  circle  must  not,  of  oourse, 
exceed  the  amount  by  which  it  exceeds  the 
finishing  size,  or  the  process  of  grinding  it 
true  wiU  reduce  it  below  usable  size. 

For  grinding  the  hardened  collars,  both 
inside  and  out,  a  revolving  ^lap  is  the  best 
anplianoe  to  use.  It  is,  however,  quite  pos- 
siDie  to  do  this  grinding  with  coarse  emery 
and  oil  appUed  by  means  of  a  lead  or  copper 
tool.  For  the  outside  the  tool  may  oe  a 
plain  bar  fixed  in  the  slide-rest  and  used  like 
an  ordinary  tool.  For  the  inside  a  plug  of 
lead  or  copper  turned  to  the  required  cone  is 
used.  Tne  shaping  of  hardened  steel  by 
means  of  abradente  is  a  very  interesting  sub- 
ject, which  has  had  but  scant  attention  at 
the  hands  of  writers  on  workshop  practice. 
Gonsideratioms  of  speed  and  feed,  rate  of 
cutting,  &c.,  are  beyond  this  present  paper. 

The  inside  is  ground  oat  first  truly  round, 
and  tepcuring  as  previously  described.  The 
outside  is  reduced  sufficiently  to  enter  ite 
recess  in  the  shank,  yet  leaving  it  sufficiently 
large  to  hold  firmly  when  forced  home. 
Befbre  putting  the  collars  in  their  places,  the 
oil  holes  must  have  been  marked  in  the 
shank  and  drilled  through,  and  all  burr 
removed  from  the  inside  as  previously 
mentioned.  When  the  collars  are  inserted, 
due  attention  must  be  paid  to  the  relative 
positions  of  the  oil-holes  in  the  shank  and 
those  in  the  coUars ;  but  when  these  latter 
have  been  countersunk  at  a  wide  angle  there 
is  no  difficulty  in  getting  them  sufficiently 
opposite.  The  cofiars  do  not  need  any 
tempering.  The  shank  should  haye  ite  end 
heated  to  expand  the  bore,  and  so  facilitete 
the  admission  of  the  collar.  Boiling  water 
temperature  is  sufficient,  but  the  shank  may 
be  made  red  hot,  and  the  collar  put  in  just 
as  the  redness  is  disappearing,  provided  the 
collar  is  stuffed  tightly  with  cotton  waste 
and  kept  cold  with  water. 

To  force  the  collars  home,  driving  with  a 
hammer  is  a  plan  often  recommended ;  but 
it  is  better  to  use  screw  pressure,  which  caji 
be  applied  in  many  ways.  Hammering  is 
likely  to  crack  the  hard  collars,  but  if  tnis 
method  is  adopted  a  heavy  hammer  should 
be  used,  and  the  collar  protected  by  inter- 
posing a  piece  of  brass ;  then  strike  firm, 
light  blows.  If  a  bolt  is  used  to  draw  in  the 
collars,  it  must  be  got  quite  ready  for  use 
before  heating  the  shank,  and  the  nut  should 
run  easily  on  the  thread,  so  that  no  time 
may  be  lost  imnecessarily,  and  the  shank 


allowed  to  cool.  Immediately  that  one  collar 
is  home,  the  front  one  should  be  put  in 
first,  cool  the  shank  so  that  the  temper  of 
the  collar  will  not  be  drawn.  Then  put  in 
the  back  collar  by  similar  means. 

The  spindle  proper  may  be  made  next.  A 
drawing  of  this  is  given  in  the  illustrations. 
Gt>od  cast  steel  of  suiteble  temper  is  necessary 
to  produce  a  satisfactory  spindle.  A  piece  of 
rod  steel  of  suiteble  size  having  been  selected, 
it  is  first  to  be  carefully  centered,  drilled  up, 
and  countersunk  at  both  ends.  A  large 
portion  of  the  material  has  to  be  cut  away  m 
shavings,  and  some  labour  is  saved  by  draw- 
ing down  at  the  forge  all  those  parts  of  the 
spindle  behind  the  nose.  In  making  one 
spindle  the  trouble  of  either  making  the 
forging  oneself,  or  of  having  it  made,  is 
probably  in  most  cases  greater  than  the 
trouble  of  turning  away  the  surplus  material 
from  a  parallel  red  of  steel.    A  good,  stiff 


lathe,  and  a  properly  shaping-cutter  tool  will 
very  quickly  remove  the  surplus  if  the  steel  is 
properly  annealed.  When  the  spindle  is 
turned  to  the  required  form,  and  nearly  to 
the  required  size,  it  should  be  carefully  re- 
annealed,  so  as  to  relieve  any  tension  that 
there  may  be  in  the  material,  and  so  give  it  a 
fair  dumce  of  hardening  straight. 

A  long  spindle,  such  as  we  have  in  hand, 
is  a  thing  tnat  needs  a  great  deal  of  akill  in 
annealing,  hardening,  and  tempering.  Work- 
ing steel  m  the  fire  is  always  a  riuj  opera- 
tion in  the  hands  of  inexnerienced  people, 
and  certainly  a  pieoe  shaped  like  this  spindle 
is  even  more  than  usuatlv  difficult  to  treat. 
If  the  spindle  is  carefully  fitted  up  and 
groiuid  in  ite  collars  unhardened,  it  will  be 
quite  a  serviceable  appliance.  Any  one  who 
18  very  doubtful  of  the  probable  results  of  an 
attempt  to  harden  tne  spindle  may  be 
advised  to  omit  this  process.  Unharaened 
steel  spindles  are  beong  iised  continuously, 
and  are  foimd  to  wear  quite  well,  and  a  soft 
mandrel  running  in  hard  steel  collars  is  not 
quickly  worn  out. 

The  nose  end  of  the  spindle  ahonld  be 
drilled  up  somewhat  smaller  than  the  in- 
tended ultimate  size,  and  the  poUe j  end 
should  also  be  drilled  up  the  required  size  for 
topping.  Both  ends  are  properly  oounter- 
sunk, and  the  tail  end  topped.  The  spindle 
is  again  put  on  the  lathe  centres  and  reduoed 
to  near  the  finishing  size.  The  necks  are 
tapered  1^**  to  matoh  uie  collars,  and  the  large 
neck  near  the  nose  end*  joins  the  nose  b  j  an 
abrupt  cone  of  about  45^.  The  collars  form- 
ing tine  bearings  for  these  necks  will  form 
the  gauges  to  go  by  in  reducing  the  spindle  to 
near  finishing  size. 

The  spindle  may  now  be  finally  fitted  to  its 
bearings,  and  at  this  stege  the  question  of 
hardenmg  the  spindle  or  leaving  it  soft  must 
be  decid^.  The  entire  extomal  part  diould 
be  reduced  to  finished  size,  except  the  necks, 
and  these  conical  bearings  are  the  only  parts 
to  be  hardened.  In  nine  tonths  of  cases  a 
soft  spindle  will  probably  be  equally  Forvice- 
able.  The  hardened  ne<^  are  ground  by  a 
revolving  lap  to  shape  and  to  vary  nearly  fit 
the  collars,  the  final  grinding  into  nlaoe  being 
done  with  oilstone  dust,  the  spinole  foiming 
ite  own  grinder.  The  soft  spindle  is  itself 
used  to  grind  the  final  fit  in  the  collars,  and 
oilstone-dust  is  used  as  the  abradent  when 
the  fitting  is  almost  completed. 

Should  it  happen  that  the  collars  are  not 
quite  in  line,  m  their  places  in  the  shank, 
it  will  be  well  to  make  a  soft  metal  grinder 
and  true  them  with  coarse  emery.  This 
grinder  is  convenientiy  made  of  an  iron 
spindle  about  an  eighth  of  an  inch  less  in 
diametor  than  the  bore  through  the  shank,  and 
a  couple  of  inches  longer.  Kings  of  lead  are 
cast  on  this  at  pointe  corresponding  with  the 
beuings,  and  these  are  turned  precisely  with 
the  cones  on  the  steel  spindle.  Soft  brass  or 
copper  may  be  usea  for  making  this 
grmder,  in  place  of  the  lead  with  an  iron 
core.  Coarse  emery  and  a  few  minutes' 
grinding  wHl  bring  the  collars  in  line,  and 
afterwards  the  gnnder  forms  a  first-rate 
model  from  whidi  to  shape  the  bearings  om 
the  steel  spindle.  However,  i^  proper  pre- 
caution has  been  token  in  boring  the  shank 
and  in  inserting  the  collars,  it  is  not  likely 
that  this  will  m  out  of  line,  and  commonly 
the  grinder  last  described  will  be  but  seldom 
required. 

The  driUing-spindle  proper  having  been 
ground  into  ite  bearings  as  already  described, 
the  toil  end  of  it  should  be  prepared  for 
receiving  the  wheel  and  pulley.  Several 
views  of  these  are  given  in  the  drawings; 
the  section  in  the  right-hand  comer  marked 
**  wheel"  shows  the  construction  of  them. 
It  is,  perhaps,  advisable  to  make  the  two 
pieces  which  form  the  wheel  and  pulley  both 
of  same  material,  and  cast  iron  is  suiteble, 
though  phosphor-bronze  is  bettor,  and  mild 
steel  is  about  best.  Here  it  may  be  re- 
marked that  this  toothed  wheel  fitted  to  tlds 
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voith  of  it,  UsrcaTy  will  crooa  tlie  entira  COB- 
itallAtioii  of  Aquoriiu  uiil  tnrel  through  >  good 
deal  of  Piicea.  He  will  be  in  ooDJoiuSion  with 
Jnpiter  (UercniT  1*  26'  Sonth)  at  3  a.iii.  on 
theGth. 

It  aiao  ft  MiTminff  fjtat  throilghoiLt  Mftroh,  and, 
Wa  Herciirv,  ia  bat  pooily  utoated  for  the 
•baerrer.  She  a  now  yery  peroaptibly  gibboaa. 
She  ia  perhaps  beat  to  be  aeon  about  an  hour 
iMfbre  BDniiae.  Her  nTignt«i-  diameter  abrinb 
from  20-8"  on  the  lat  to  16-1'  by  the  Uat  day  of 


■3d 

^1 


31 


19  M-0 

20  7-0 
20  30-2 

20  633 

21  16-* 

21  39-4 

22  2-1 


18  37-3 

15  21-5 

13  6i-4 

12  17-2 


220 
2f'2 

28-3 


The  path  indicated  in  the  abore  Ephemaria 
•omiKeDcea  in  Sagittarioa,  extendi  actoia  " 
whole  width  of  Caprioomna,  and  tenain«t( . 
A^^nariua;  but  it  hea  thiongha  region  notably 
deatitnte  of  conapicuoua  atari. 

Mara  and  Jopiter 
•T»boBk,  for  the  obeerver'a  pnrpoie,  inviaible, 

Is  above  the  horizon  oil  night  long,  cornea  into 
oppontioii  to  the  sun  at  3  p.m.  on  Loe  1th,  and  ia 
Tery  well  placed  for  teleaoopic  obaervatioa.  The 
aof^nlar  equatorial  diameter  ol  the  iMlldinumabca 
quite  inaenaibly  from  19'4fi"  at  tbe  beginning  of 
March,  to  ]3'25''  by  the  end  of  it.  The  way  in 
which  the  ring  ayitem  ia  cleaing  np  now  ia  very 
■irildng,  preaentine  m  it  doea,  in  a  email  or 
voderately-tixed  teleacope,  the  aapect  of  a  thick 
bl  not- aided  line. 


Si 

AsceSaion. 

North. 

Souths. 

h.    m. 

h.     m. 

1% 

11    4-7 

12    30-6  a.m. 

6 

8    26'3 

12      9-3     „ 

11 

II     1-6 

8     38-6 

16 

11     00 

8    «-6 

31 

10  SB-6 

8    64-2 

11      2-0    „ 

16 

10  67-3 

9      2-3 

10    41 '0    „ 

>I 

10  56-1 

9      9'7 

10    20-1    „ 

TUa  retiogade  arc  is  deacribed  in  Leo  in  thi 
immediate  neighbourhood  of  the  Gth-magnitadi 
itar  X  ID  that  conitellation,  aome  S4'  due  north 
of  which  Saturn  will  be  fomtd  on  the  night  of 
the  18th. 

Saturn's  piiocipol  aatellite.  Titan,  will  be  at 
itt  g;r«ateat  Eoetecn  Elongation  at  10*Sh.  p.m.  on 
H^Ji  eth,  and  again  at  82  p.m.  on  the  22nd. 
At  12-2h.  a.m.  an  the  third  Titan  will  be  in 
■uperioi  conjunction  with  8aturn,  and  H" 
touth  of  bim  -,  a  phenomenon  which  will  recur 
on  the  18th  at  9-7b.  p.m.,  Titan  then  being  16" 
■outh  of  ita  primary.  Hyperion  will  be  at  ita 
gieateat  Eaatem  Elongation  from  Saturn  at 
lO-t^  p.m.  on  the  13th. 

Neptnna 
M  now  approaching    the   west,   and  ahonld  be 
looked  lor  aa  aoon  ae  it  ta  dark  enoagh  ' 
■een  to  any  advantage. 


^^         Right        Deolinalion 
B  S     Aacenaion.        NorIL 


will  be  too  near  the  horizon  before  midnight  at 
of  March  to  render  an  epheineTia 
to  the  ordinary  amateur,  ao  that 
onn  towarda  the  end  of  the  Qnt 
fortnight,  when  he  will  be  fairly  viaible  by  that 
hour.  Hia  angular  diameter  Tsriea  abaolately 
inaennbly  from  3  8' to  4",  during  thetime  covered 
by  our  table. 


Subject  XII.,  Oeology,  from  the  "dcianceaad 
Art  Dinotory,"  i«  now  giT«a ; — 

A.— PraUmlnMT  8ahJ*at«> 
(i)  Baala  of  0«o1d«t.  —  IhAoiUDB  of  Oeolofy  :  tta 
Obiadm.  Wuta ol lud nmr bnoi^t aboBt  brneahaai- 
h1  mium  wtod,  lala,  nmnliig  water,  froat,  now, 
Blw)la*,aiidUuaB.  ^^atlDaU«,roandedHbUa% 
gnluof  Madiiindmnd.   DaCritni  aartad  in  marhaitlail 


atwla  taTt  b—  iiMlTdr  daporited  aal 
11  a««B.    Tbat  Aata  of  dVant  ■«■■  an 

br  WNlal  toidU.    na  niiudpal  (aata  of 

lb*  nlaUrr.agM  otMnUAtd  n>^     Drtlntanm  at  tba 


1*  earth,"  alar,  uala,  nwri,  TiMri  ilirw,  aud,  maA- 

■tone,  amgliiMiU,  bnoiiB,  lliaiBlnia.    lava,  Tolaaafc 
adMa;ttn^UBatb«d:al<air'' " " — 


.    AntkilW^aDdBTBdinalon 
iCtata.   Ooofarmabla  aodoi 


p,  Mnt.    ] 


Thia  abort  retrograde  arc  ia  deacribed  in  a  very 
blank  region  in  Virgo. 

XlnliM  of  tk*  Tulnble  Star  Alffol 

occur  on  March  7th  at  3b.  Gm.  a.m.  ;  on 
March  t2th  at  8k.  43m.  p.m.  ;  on  March  3Tth  at 
4h.  4Bm.  a.m. ;  and  on  Much  30th  at  Ih.  37q). 
a.m.,  as  well  a*  on  other  occaaiona,  when  day- 
light will  render  the  phenomenon  inmihle. 

Shootlns   Stan 
are  not  very  conipicuona  or  plentitnl    during 
March.    The  moat  likely  nighta  for  their  appear- 
ance are  thoae  of  the  lat,  Nth,  18th,  24th,  27th, 
and  28th. 

OrMuwloli  ICsan  Tim*  of  SonthlSK  of 
Bleran  of  the  Prinelpal  Fixed  Stara  on 
the  Htclit  of  Haroh  lat,  1691. 

8tar.  Southa. 

Leporii         6  GO  46-93  p.m. 

Ononia  7  12    435   „ 

Sirina 8     3     0-68   „ 

Caator 8  60  11-30   „ 

Procyon 8  66    7-28   „ 

FoUux B     1     9-67   ,, 

/jCancri 9  33     188   „ 

■  Hydne 10  44  2794  „ 

BeguluB 11  24  4168   „ 

a  Urate  Majoria •12  19    0  25  a.m. 

3  Crateria         '13  35  40-2M   „ 

*  Early  morning  of  2nd. 

The  method  of  aacettaining  the  Greenwich 
Mean  Time  of  Southing  of  tautei  of  tike  atara  in 
the  above  list  for  any  other  night  in  March,  aa 
alao  that  of  determining  the  Lo^  Inatant  of  ita 
Tranait  at  any  other  station,  will  be  found  on 
p.  368  of  Vol.  XII. 


faUatia«,al«aTU«,t>nlt,laaa?SD,dTka  Hada.   BlpilB- 
maika,  niit.plUiiigi,  nm  caaata,  and  their  tadlaattona. 
(e)  CouealtiaD  a  prladpal  noki  and  tha  iwMiniiwi 

■jesltat,  dioritea  (gtMnflaiua],  dokrits  (baHfiil^'irS 
oanlo  adMi  (tuffi),  ke.  Baipiatiiw;  inelaa  and  mlea- 
aeblit,  UmeMoaei,  dolomite,  aad  ealoanooa  tutei  tlMjm, 
■balea,  datea,  — <^—  grib,  iieoitaae,  fliDt,  ebert.  «& 

OoeL  what  otWnaUr  foimed  from  i  oolonrli 

—<-     TkBiaStoBaDdm  '      ' 


MoniBH.       BaohH      HontaDii^e*.      Pnclied      blocla. 
Boulder-elaj,  ud  ottiar  glaoiiJ  depoalta.    EnMlaaof  miki 

oiBT  which  glMian   fluw.    locbei^,    — '■■ •• — ' — • 

'ftamport  of  malt—  ' — "  ■- 


uioea  manna  amtuoMuim   oo  uma: 
aad  head-lanila,  &o.    Diitzibation  off 


,..,  iDlsmal  Boat,  VokaBOa.  Eutliqiukn 
MOTHBeute  of  th»  Eillii'i  Cniit.— Eridenoe  of 
of  (he 


infrHb 


eatth.       Probable .. 

Cliuigeof  tedimaotarr  ■Data.niah  u  a 
■aadtfooe,    limBatone,  &o.,    iato 
qiuftxite,  CTTetalline  limCHtoae,  Ac. 


Qipbiim), 


OBOLOOT  FOR  STUSENTS.-I. 

By  Edwako  Avblino,   D.Sc.   Lond.,  Fellow  of    ■ 

University  College,  London. 

Chapter    I. —  Flan    of  Work. 

THE  seriea of  articlea,  "Botany for StudeoU," 
in  the  Enqluh  Mechanic  were  received 
with  sufficient  favour  to  warrant  the  starting  of 
another  similar  aeriea.     The  subject  choaen  it   . 
Geology. 

This  chapter  and  its  succeasors,  therefore,  are 
intended  as  guidea   to    the    practical   study  ol 
geology.     They    assume,    on    the    part  of  the    i 
reader,  no  knowledge  of  the  subject.     Whilst    i 
the  syllabna  of  the  S^ence  and  Art  Department    ' 
at  South  KenaJDgton  ia  taken  as  a  basis  for  the 
general  plan  of  work,    "Geology  for  Stadenta  "    i 
IS  intended,  sa  ita  name  implies,  to  help  all  those    I 
who  enter  upon  the  study  of  geology,  no  matter    i 
what  particular  end  they  may  have  m  view.    Fot    1 
those  who  purpose  presenting  themselves  for  ei-    < 
amination  at  South  Kensington  in  this  subject,    ' 
and  for  those  who  from  October  to  Hay  teach    ] 
geology  in  our  science  schools  and  classes,  the    • 
seriea    will,    I    hope,    be    o(    especial    service. 
Further,    the    series    may  be   of   use  to  those 
■tudenta  who  take  up  geology  as  one  of  theii    . 
three  optional  subjects  for  the  B.Sc.  pass  exam-    i 
ination  at  London  University.  i 

For  the  sake  of  reference,   and  in  order  to   I 
Mcnre  at  once  oni   "baaia,''    the   SfUabos  ol 


(r)  A  radimentarr  ju 


KiDi&noe  with  the  meaning  of 
md  orden  of  the  uimal  and 
vpeciallj  of  those  fanai  of  life 


O.— Palaoiolo  Series. 


develiwdlB 


il)  Cunbrian  and  Biloiiao:  (beii  o 


t  appBaianosi 
i|  Old  Ked  8s 


ae  and  other  badi.    The  ■ 


h,  and  of  land  plante- 

'ta  shaiBcWriitic  foetils. 

Ksseion  of  O. 

.  i(  EugUsd.  The 
in  the  Cubonif  erota 
ie  undfliclAr  generally 
d. field,  with  beds  of 
1  m  Englaod.  snd  the 


C— SeaoaolOi  fto.— Secondary  Series. 

n)  Nev  Red  Suiditoaa  oi  Tiiaa.—Britiih  dmilooi  : 
t(ev  Btd  Suidstone  (Bmitn) ;  s.  Neo  Ked  Uad 
Buper).  Uocaaformitf  on  Fermiaa  and  older  rvoki. 
eat  chaogea  of  life  in J4uing  from  Palteozoic  to  Ueao- 
c  time*.  Orlgilii  of  Bode  Salt,  bf  evsixintian  of  silt 
tor.    Qrpsnm.  ot  Bed  Uaii. 
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of  metal  wUcli  kto  to  be  welded  in  a  ooDtmnaoi 
Une,  are  introdaced  betweeo  the  alectrodei  and  led 
grmAutllj  toiwud,  the  wetd  being  produced  b;  the 
he»t  developed  in  the  stripB  a*  thej  move  between 
the  rolla.  TheH  ilripa  are  indicated  in  tbe  engnT- 
tng.  Bf  making  the  rolla  of  suitable  Mction, 
Tftrioua  oon  formations  ma;  be  aiveu  to  the  product 
of  the  weldinf^  opeimtion,  one  deeign  of  the  inTen- 
tion  bong  to  piDdnce  tubes  oi  pipea  h&iioe  &  con- 
tiiuioQily  welded  leuD.    In  the  detached  view  ia 


tfiown  a  noiaber  of  nllen,  B  H',  for  prcdudng 
weld  bet«e«D  two  piscea  of  metal,  rendtiiig  in 
trough  haviog  a  Y-ebape  in  croM-sectioii. 

Prof.  Thomaon  hai  alio  patented  a  method  of 
welding  inrolving  the  idea  of  Rradnoll;  or  iDddBDl; 
throwing  on  a  enrrent  capable  (if  oontinDed)  of 
healiDg  the  piecea  to  be  welded  beyond  the  neoea 
■aiy  twnperature,  and  then,  beton  meh  t«Dipei«- 
ton  ia  laachad,  dimiuiahiu^  the  eonent  with  the 
effect  of  ptarantiDg  oveiheatug  or  too  rapid  heat- 
ing. In  tome  OHee  the  reaiatance  daring  Qie  weld- 
ing opeiation  rapidlj  riaea,  and  aa  the  amount  of 
heat  dsTelopsd  ia  in  piopoition  to  the  reaiataaoe, 
daiigw  of  burning  ia  mcnited.  In  order  to  aToid 
thia  the  oieoea  to  be  walded  when  plaoed  in  the 

I  large  amount, 

._  heat  at  the  joint, 

_  temperature  ii  neaily 
loBiuni,  the  cuTTcut  ia  diminiihed  by  maana  of  a 
onre  aaddenly  tliruat  into  a  cell  in  the  primar? 
eiicnit,  thnt  choking  oS  patt  of  ^a  primary  current 
and  reducing  the  strength  of  current  in  the  weld^g 


when  the  currant  enters  the  winft,  an  altaroatiiig 
curaot  of  faiily  oniform  potential  ao  aa  to  pi«di'~~ 
ft    gradual   hmtine   of    the   work   antomatioa 

tbiOQgh  a  gradual  lacceaae  of  resistance  doe  to  i 

of  tamparuuie.  The  ptimarj  circait  ia  tupplied 
with  an  altematiDg  current  of  uniform  ehafactar 
u  to  potential,  ao  that  aa  the  resistance  at  the  Joint 


•  of  overheat- 


A  HOTEL  SAOHETO  BELL. 
rnHE  American  Uagnatic  Electric  Companj,  of 
J.  Boeton,  haa  brought  out  a  new  aystem  of 
nagneto-elactro  beila,  generators,  and  annundatora, 
for  which  it  baa  lately  been  awarded  a  gold  medal 
fcythe" "^ " "- 


F, 


the  annexed  engravings,  Fig.  1  represent!  a 
dmple  and  efficient  electric-lamp  socket,  de- 
igned for  use  in  eiperimental  work  and  in  places 
nental   socket  is  not  required.    It 


of  thk  ia  600-ie  ;  joint  renatanoeot 
-  parallel  will  tharefora  be  31-B  o*- 
tanoe  greater  than  that  of  one 
■0  or  more  lampa  ma;  b« 


Fio.  1.— Simple  Lamp-Sooket. 


portion  of  which  ia  bent   to   form   a  beliol 
which  fits  the  thread  of  the  bass  of  an  Edisoi 

lamp.     In  the  wooden  cylinder  ia  in- 
' — ' ' — •"-  same  aize,  which  is 


Mited  anothar  tnaaa  irii«  ot  tt 


tlMUirealaajl 
,_TB«.  Whwei* 
Ump  la  requitad, 

'  bisarica. 


A  HXW  LATHX-DOO. 


THE  iUoatialions   lupreaaat  ft 
which  differs  tadicftlly  from 
in  beinv  made  in  two  psLrts  which 
shown, leaving  the  openinv  in  tlM 
'    the  size  of  the  work.    By  this 
a  made  to  answer  for  a  wide 


f 


naw  Iftthe-&)|, 
tlift  oidinasj  dcf 
.  look  togattHT,  m 
I  dog  pwportiiMa* 


it  can  be  put  on  or 

the  wo^  after  it  ia  in  ^aee  in  the  lath*,  or  fan  W 
put  between  two  collars,  where  it  would  be  neoaa- 
aarj  in  naing  the  ordinary  dog  to  aaloct  obA  mseb 
too  large  for  the  shaft,  and  then  partupa  pack  w 
to  &11  the  q>aoe.  The  don  are  made  of  atsal,  aai 
have  al«el  set-aenwa.  They  are  iutrodnaad  tf 
Cunningham,  and  Co.,  607,  Harkat-sbeat 


Philadelphia,  U.S.A.' 


Fio.  2. — Bheostat  Formed  of  Lamps. 


-  rompanying  cut  Ulnatratea  the  conatmction  and 
operation  ol  the  bell,  and  ahows  at  a  glance  the 
novelty  and  simplicity  ot  the  device.  A  Siemens 
armatnre,  mounted  in  the  field  of  a  permanent 
magnet,  carries  the  beU-bammer.  The  armatnra- 
ftHl  being  traversed  by  alternating  currents,  suc- 
caaaiva  revaraala  of  polarity  occnr,  canaing  the 
hammer  to  vilmtta  vtgoroaalr,  and  through  a  wide 
•Bgje.  The  efficiency  of  snch  a  bell  ia  apDaxent,  as 
flte  amfttura  poles  ate  always  near  Uie  field  poles. 
nija  oompanj  is  alao  the  manufacturer  of  a  com- 
pete rfgnalling  ayatem  whiah  ha*  many  Dovel  tea- 


3,  and  bent  over  the  end  ot  the 
block,  aa  ahown,  to  form  the  seoond  oonnection  o( 
the  lamp. 

To  the  ends  of  the  wirea  projecting  below  the 
woodau  nUnder  are  soldered  the  ends  of  the  flexible 
CMd  which  conveys  the  correut  to  the  lamp.  By 
screwing  the  lamp  down  in  the  socket,  the  button 
at  the  bottom  ia  ttrooght  into  oontaot  with  the 
flattaoed  wire,  and  the  dicoit  ia  completed.  By 
nnacrewing  the  lamp,  the  circuit  ia  ttrcken. 

A  convenient  rheostat  for  experimental  purposes 
ia  shown  in  Fig.  Z.  Anumbaroi  ooited  wire  nwketa 
""''ed  to  a  board  and  oounected  with  a  wire 

„  -_  one  of  the  binding-poets  at  the  and  of 

the  boaid.  A  corresponding  number  ot  flat  copper 
atrip*  are  ascored  to  the  board  and  soldarsd  to  a 
wire  leading  to  the  other  binding-poat.  Any  one 
or  all  of  the  lampa  may  l>e  screwed  down  in  their 
sockets  so  aa  to  throw  them  into  the  circuit. 
Lampa  of  any  resistance  may  be  used,  so  that  the 
rheostat  can  be  adapted  to  the  cnrrent  to  be  con- 
lioUed. 

With  one  lamp  in  the  dranit,  the  msistaDOe 
thrown  in  will,  of  ooorse,  be  that  of  the  lamp ;  with 
two  lampa  of  the  aame  reaiatanca,  half  that  amount : 
with  three  lamps,  one-third,  and  so  on— Le.,  each 
lamp  thrown  in  in  parallel  will  increase  the 
oondactivity  and  diminish  the   reaiatanca  of  the 

It  is  not  essential  that  all  ot  the  lampa  should  be 
of  the  same  restalance.  When  lamps  at  diflerent 
reaistancas  are  used,  their  joint  condnctivity  ia 
ascertained  by  addine  the  reciprocali  of  their  re- 
aistancea  together.  The  reciprocal  of  this  equals 
the  joint  rs^stanoe  in  ohms.  For  example,  take 
three  lampa,  or  combinations  of  lamps,  having  re- 
aistancea  ot  60,  160,  and  200  ohias  rMpectively.  The 
reciprocals  ot  thaaa  numbers  are  l-oO,  1-lfiO,  and 
I-m,  the  sum  of  which  is  16-600.    The  reciprocal 


■  By  a*e.  K.  Horiisa,  in  Iha  &itUiJUi  Amtrief. 


Biectnciij  nowa  uuougn  a  wire  ■umewnBi  aa  wwXM 
flowa  through  a  plpa  is  likely  to  pua  awftj,  m 
reasons  appear  for  believing  that  the  mergr  is  Ht 
tranimitl«d  by  the  wire  at  all,  bat  by  ^a  aiir> 
rounding  ether.     In  aom*  exparimsaib  ij  TiaL 

J.  r  Tl 1^1 11 iiiiiilj  iif  iiliii«ilii  ilialiiilMaiai 

along  the  wire  aunonndad  by  air  was  imhiIj  iliiiiMb 
the  vdod^  along  the  same  win  aonoiiBdad  W 
sulphur,  and  the  velooityof  the  diaohaiga  thm^ 
avanQom  tube  SOft.  lon^  was  comparable  with  Out 


Pearl  Life  AaauTuiaa  ComiMli;. — TIib  half- 
^  jar'i  report  and  statement  of  aocoontl  of  tlw  Paad 
Lite  Assurance  Company  statea  that  the  Plittei 
have  tett  it  advisable  to  terminate  the  oompai^ 
floanoial  year  in  Sseambcr  inatead  of  Jnitsaaha*- 
tofora.  tb^  are  very  plsaeed,  ia  in^aarrtiug-  Ik* 
rcfiort  and  atalemant  of  ftoconata  tor  th«  paat  A 
months,  to  be  able  to  state  that  In  bo  prarfaua  haU- 
year  of  the  company's  eipericooa  has  ftmftdsaBA 
sound  and  substantial  progress.  196,406  polidM 
were  issued  during  the  above  period,  iiMiiiwaiilma  a 
new  annual  preminm  income  ol  £S4,9tl8  lOt.  8}d. 
The  total  income  for  the  half-year  utounted  to 
£146  ose  lOs.  Sid.     The  premium  inooma  on  tha 

C'laes  in  force  on  the  compony'a  boofa  in  Dm(B- 
last  amounted  to  £314,423  Te.  B}d.,  whiA,  It 
may  be  confidently  hoped,  will  be  mdl  aoataJBad 
during  the  present  year.  Tha  compaav  hfta  paid 
7,602  daima  and  granta  during  the  ix  iniailhi 
amounting  to  £ol,976  Is.  Td.,  which,  added  to  tta 


I    previously    paid    i 
iment    of    the    oomip 


iMny,  maksa  a  total  «f 
£837,790  8a.  l)d.  The  life  easoraBO*  fnnd  haaM* 
increased  daring  tbe  halt-year  by  £23,391  l«.,»Bd 
the  assonnoe  fund,  with  catrital  paid  op.  -now 
amounts  to  £263,814  lis.  2d.  A  dividaod  c«  Wp* 
cent,  for  the  bx  montha  ia  daolarvd. 
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SCIENTIFIC    SOCIETIE&  ^■^'^^^S^'^teSL'SiJ^I^  SdENTIFIC    HEWS. 

'*'                               Ur.  Powell,  and  etzTi»i  amiiiinonily.                                                        *♦* 

BOYAI  XEIEOROLOOIOAL  SOCIETT.  The  Piemdent  ADOomioed  tut  the  iiBiiiee  on  the  TN  the  Mmlhtg   Notiea    (p.    UG)   Ur.    IwM 

THE  u«a»l  monthly  mestiiis at  thi»  SodrtT  wm  gfinW  WlMing lirt  h«d  been onftnimoariy ^«^  1    Roberte,  F.Ei.S-,  has  a  nota  on  the  i^oto- 

hawXwX^7^™nS»^£»^18^"Jt.™  ?*"  Pn«W.ent  then  d,K«^  the  umnil  sddi^  yA^  evidence  of   V»ri»biUly    in  the   Oimt 

th.Inrtitntiono(CiTiiingiM«?26,Qre»taeorW  t«tang  «  hu  sabject  the  hiaWry,  deTelopmOTt.  m^  SfebuU  in  Andromed..     Since  1«86  Mr.  Robertt 

•tnet,  Weetmiorter,  Dr.  C.  T.  Williinu,  MX,  P^wntpo-.tion  ol  th9  oeU-theory,  mtt  pitao<J.r  j^  taken  nmetel  photogrephH,  the  mijority  of 

noB-pnaUeiit,  ID  the  cbui.                           „„„  nnniMii-  ^imMnn    i«nH««H   nnxiMa  hr  thi  Sr«t  which  do  not  show  any  trace  of  a  stelUr  onclenB. 

Mr,  C.  L.  Brook,  Mr.  C.  E.  De  Btnoe,  F.Q.S.,  ?">"»"  aiTuaon    renaewd  P?™bl8   "J  ""■  8~;  n„-  f,,,^    wt    OntoW  doea   not   ahow   it  but 

kttn^  Ji-mt  n  V  ■  Mr    1  VAm    *™u-!W  In«f  H  ■  impTOTonienta  Utoly  attained  lu  tho  in*niitactQ™  ot  ^"6  tasen   laai   uccooet  aoe»   noi   ano'i   il,  oui 

mTj   C    M^d^^idMr'/^^^jl"  iiX.angledobj«tfvo,,      He  urg.d  npon  member,  other,  taken   In   November   and    December  Urt 

^'el^U^^^ioTiet;/ety'.''Th??2.^  the  n^ty  of'rtn^dying  ^a  p^SS  oHuolear  and  ^w   the   nuclene   »  ,<'"'-<^'l)'.  to^ki,  ^'w 

pnpen    were    read  ■ 1    "  The    Great   Fxort  ol  ™^  diTimon  m  actoally  UTiog  ormnums,  men  u  Roberta  also  pve.  a  nnte  ueacnptive  ot  nia  new 

Utol,"  by  Mr.  C.  Hariing,  F.R.Met.Soo.    Thi.  tlw  pfotoioa.,  Mid  while  admittmB  aatrtiuniag  had  obaervatory  on  Crowborongh-hill,  Soaaei. 

^rLwl^t'^aTi^-l^.^d  rt^^^  '^^  l^ml^^d  t%^.  ^'  ^:L^.  The  Woldn«h.m  01«»rv.tonr  CircuUr  No.  30 

^tT^^uS?^SoU^'S?i™.^7(  1«^«  8^  "-y   "">  obwrvStion  of  karyiAiiieri.  atate.   that  the  variabmty  o/ E.  -  Binn      46 

i^UnlJth^^to^^SS^toXM^^  an?o«U^iviiiion  in  tU  living  aninial  -  DM.  +  6^3361  ha.  boon  aaeerUuned.    PenoJ 

more  than  2'  below  freeiing  point,  whilat  at  aeaude  ™'-  Jf^^.  """.'^  .'  '°'*.  S'.S^""  ."S^'  ""*  1"°"  unknown, 

rtation,  on  the  oo-TTSnCsuUex,  and  JUmp-  ^I'l^tLt^'t  t'^i?bJ  i^S^lhf  d^a  ^-  E-  E.  Bamird  has  a  note  in  A.lro»o,«i«h, 

m™  ™  lo"w,Sm^  SaTln  tt«  iri^nit^  w"  »ecouded  bj  Mr.  T.  Charter.  White,  put  by  with  .pecial  refBcance  to  a  new  Merope  nebula 

E^n™  In  th'TJSi^n^uSi,  Md  iHlt.  ^^^  "■'>™.  ""*  -^i"^  "it^  '"'"*  appUnw.     VoU.  discovered  by  him  on  Nov.  H,  1890.  It  W  bean 

oifWe  wuth  of  Euitland,  the  msan  tmaparatuinor  °'  "''"^  *"  ""^  auditors  and  Knitmaar.,  and  alio  observed  Mveral  times  since,  and  lU  pomtion  ha* 

59  days  was  more  than  10°  below  the  avorage ;  bnt  *°  *?*  committee  and  offlcera  for  their  reapeotive  been  determined  ;  bnt  it  cannot  he  photographed, 

in  the  north  of  EoKland  the  defidenor  did'  not  ••';»if«»,  ware  carried,  and  the  proooedingi  tmni-  g,  o,g  requisite  eipoBure  would  be  too  muob  for 

amount  to  5=.  and  iniheaitreiae  north  oHootlaod  "t«d.     '^  nait  meeting  wiUhe  held  on  Friday,  Merope. 

it  was  hx  than  1"     The  loweat  aortic  reading  J*"^  ^^-  ^        ^    1„  t,  discovered  by  Dr.  J.  Palm, 

Smtt*^:^yr.-';«^te;s^wnt^         <>' vi^-.  s.it  y- {■- ^{.-^.^--a 

^^X^t.TiS^'^^t't.^''of  ^8^^   AO    BOipTIFIC   HOTES.  if^^Z%,f'-  ^'''^'  '^'"'^^'^  <^'-  ""^ 

thS'^od*SliS^atSe^'^N™&11  1»  1880  the  atoel-raa  prodnetion  of  the  Dnited  .The    death    ia    annouocrf    of    M.   Jacqae; 

S  ^don    S^^  t^thim^Xr^  ttt  Stateiwa.only85^.196t^prodnoedbyteneon-  Armengand.  the  French  engineer  and  anthor  of   , 

t™  f^  ;.  7°  a  ^i„^Li?nS^^^.nWit  "™-     N«u-ly  twii  the  product  is  now  prodooed  some  important  tftchnologicul   works.       He  was 

t^o^ftoeVutnSS^t^riSTmS^^  byhttlemoreWih^faa^many  com-nilTillj-  at  one  ^re  a  profesaor  in  the  Conservatoire  da. 

Croydon,  the  shade  theimomatar  waj  below  the  ^hng /he  imwirtibla  tendency  toward,  coiuolida;  Arts  et  UoUera. 

(reeling  point  each  night,  with  one  einmlion,  and  „i^„,°'   S  ^^  v^l-Tf n^  .^v  ^^  J^«™  ta  Dr.  Sophie  Kowalew.ki,  of  Stoctholm.  to  whom 

tte«  war*  only  two  ei,^ptions  at  Cam&idge  and  P^?  J^   ^ut  hop«le«  (or  '^^^ZJ^^^  the  French  Academy  awarfed  the  Bordik  prise  in 

Beading  ;  whdst  m  the  Shetland,  there  were  only  attempt  to  enter  the  held  in  oompantion  with  tne  ra^Bntlv  in  }.«t  thirtv  niirhth  voar 

ninelSht.  with  fro.t,  althongb  at  BiarriW  faiS  oWer-estabhshed  organi^tion.,  whioh  now  enjoy  a  1888.  ^^  re^enUy  m  her  thirty-eighth  year. 

oocar™Son3t  nighM.andatBomeonsixnighl..  ptachcal  monopoly   wittm  the  range  of  price  at  The  (oUowing  nomination,  to  the    iactional 

Atmany  placesinEuglftndthefrortwa.oontinaona  wnion  raiw  can  oa  unportea.  preddencies  at  the  meeting  ot  the  BritUb  Aseo- 

night  and  diy  for  25  days,  bat  at  ooart  .tationa  in  Perrtrtent  Dandratt.— This  recipe  was  riven  eiation  at  Cardifl,  which   commences  on  Angust 

^e  north  of  Scotlaud  it  in  no  cm;  lasted  Ihroughont  by  Mr.  PumeU  in  the  Lancet  of  May  lOth,  iS79  :-  19  ^^^.  ^ave  been  made  : -A— Mathematice  aad 

the  21  hours.     On  the  ooart  of  Sunex  the  t«m-  An  ounce  and  a  half  of  Iron  wme,  one  drachm  of  pi,„„;„o      p^t      n      T       Tjiilo-i.      F  R  S.  ■     fi— 

peratuie  of  the  sea  wai  about  H"  warmer  than  the  liquor  arwnicalis,  thiss  draohm.  of  mrap,  water  to  J.?'    -.'      ^,.01.^..       ^11    v' if  «  - 

air    throughout  December;  but  on  the  Yorkshire  tvJo  ounces.    Of  this  one  drachm  is  to  be  taken  in  Chemistry,  1  rof .  Ho^rts_Au=ten    O. !i. ,  ^.".h. , 

coast  it  was  only  6'  warmer,  and  in  the  Shetland,  water  after  meals.     Then  an  ointment  oonsiiting  of  C-Geology,    Prof.    T.    Rupert   Jonea,    F.K.S. . 

and   on  parts  of  the    Irish  coast  it  was    only  3^  four  diaohms  of  the  rod  oiide   of  msroury  omt-  D— Biology,  Mr.  >ran( 


December  23rd  to  JaanarT  23td,  a  period  of  32  rubbed  tboraughly  into  the  root,  ot  the  hair,  and  Mechanical    Science,    Mr.    T.   Forster  Brown, 

days,  whilst  the  river  was  tlocked  with  ice  during  ita  use  oontinned  for  soma  time.  M  Inst.C.E,  ;     H  —  Anthropology,    Prof.    Mai 

the  greater  part  of  thi.  time.     In  Regent's  Park  jii,  urf^  BlU.-Itisappallingto  flndthatthe  MiUlar. 

where   skating  contmuad  nmnterroptedly  for  43  ■n.Jrtr  njiiiJf  1  son  .!^^,ZKi^rS\-ia  mt  i7n—7«                                     .-          .  .t      n      ,   >.  .    - 

days,  the  ice  attained  the  thlckne.,'^  of  Jver  9in.  SSSL^f /:  ZSMbT^^  Uielnm  of 'tt^nrert^       **  *  "^^I  '°f^«   "'  "l*  S?^.,  ^"^"^ 

The  frost  did  not  penetrate  to  the  depth  of  2fl.  ^°?*!?i  „„I;r'fd  '  ^?,r^i^J-™;f^^?h^  Society    ot     London,   amongst    the    donation- 

i.i .,..  1 f.  ....   J  ...   .'_  .  ._.  _i  vsar,  ail  eommomensa  ana  meoioaleoienoanotwitn-  .'. ,1 ,r° ti..ij_    _»   ., 


ina  irost  ain  not  poneiraie  lo  me  aeptn  01  :in.  ._  .11  „_;„„^1_„  ._j  __ji_i  ,_;,__  „„t_:,i,  oocimy  01  uuiiuou,  BMuugou  tun  uuiuuuuo 
below  the  surface  ot  the  ground  in  any  part  ot  K^Si„  ??t^?:T!f„t^Li^^^^.  7a^«'  reported  was  one  from  Mesara.  Dildn  of  an 
v..^t.,.A    v„»   ia  many  plSoes.   e.pedally^  the    S^^?Xe  on  thi^e^^d^!^     1^^  rtme^  ii    extensive  and  intcreeting  collection  of  sampleaot 


England,  but  in  many  piaceo,  especially  m  me  tn  mondiiiB  on  thiiminandLtuce  To  iia  it  means  h  extensive  and  inicrefliiag  couecnon  01  mnipieaui 
3iv?.'J"th«^'.l,""f  fJ?'""*7'?  ^'*?,  ""  T"^  ma^^ods.  Brigh^di.«»;.  gout,  rheumatism,  the  more  curious  forms  of  tea,  many  of  which 
?^^™S5.n?^™„i;  r  ,1  -h  hJS^^  hisanity,  &c,  di«lUng  empWyient.  taking  th^  are  never  seen  in  use  in  Europe  or  knownincom- 
fm-upwaxdsol  a  m,nth.  In  the  naghoorhood  of  pie„a^' out  ot  the  li™  ot  f .Sli«s  aiLi  bre^  out  morce,  and  to  which  extraordinary  virtoea  MW 
™i™  f.!,jr^  !^  S.^Jhim'"^  .h""'^  ot  the  mouths  ot  children.  The  Drink  Bill  for  h«t  attached  in  China  and  the  East,  aome  comm*ad- 
C^sDeUtainT?fd«.  i^tie  w^^kf  l?q^^  year  is  larger  thau  fot  any  year  but  that  ot  1878,  in,  fabulous  price..  Several  rariotios  of  growing 
wES:fi^''l1'3a^f;^VlttSfo^6rda^ld°L'n^"ii  when  it  wa.  more  than  142  mdlions  of  pounds.  tJ  pi„„„  fl^i  the  «K:iety-S  g^enhoV  ^ 
tor  t9  days.  '■  Tua  Problem  of  Probable  Error  as  The  Dlnlnr  Hour.-In  the  fourteenth  century  economic  plants  were  on  the  table  in  illnatralion. 
Applied  to  Meteorology,"  by  Mr.  T.W.  Backhouse,  the  KmgoIFranoodinedatoighta.m.  andretirodto  j^  Pcinirle  the  famous  botanical  explorer, 
— ■ mt  at  eiffhtn.m.     In  the  time  01  Phiun  the  Good  an  ,    ^^',         P   -           ir     -           -.v            ii„  .-^^  „* 

T'^.'bTMJriw.risssf  fx  Sii^^-S."  "Sii.n^"  ssii'w.'ui  a™  ™ .  tS,  «u.b.r  .t  .„  „d ,™  .^ci.. 

w;nn..r:.^r;«     w       nf^'w     w'n.'iif™.'  Loou  XIV.   tho   dinnar   hour   ITU   el.treu  a.m.  of  pknts. 

propt«i.  for  mombonhip  r«.d  and  .Qspondod  unhl  JT.    "™  ^22.  hSiSSitad^t^Sii «  riSTSS  Behiing  Btrsica  to  the  lahmda  ot  New  Siberia, 

tto  neatnieetiBg.     Addilama  to  the  library  and  JSLiTThoWvUI.  «id  dined  at  t«n'a.m.    la  and  he  hopes  to  find  in  September  open  water 

oabmet  were  annonnoed,  the  latter  mdndmg  12  ^b^Jh^^nX  dinner  waa  elaren  a.m.,  and  atretching  far  away  towarie    the  north.     Hia 

^-^SiSTjT^-  f™"^;^™'."™*  .uSSwJ  ™rliX.Tir."o3ok* TnSiS;  ere.  wilf inel.d.  o^  eight  men.  and  hi,  ™ael 

?„™™^^„»  S.^fl?^.~   .  r^i.-          ™'  the  tahionabla  hour  for  dinner  op  to  the  time  Of  will  be  proviaioned  for  five  yeara.     Bnt  he  hope. 

the  annual  meeting  prooMded  withT^  wards  it  was  ftiod  at  one  o  clock.  Government  contributes   60,000   kronen   (aliout 

The  Preodent  appoints  Ueisn.  Mainland  and  Few  people  have  any  conception  ot  the  enor-  £2,7S0),  and  M.   Qam61,    a   loading  mercbunt, 

Stephens  to  act  a*  scnitineera,  and  ballot  was  taken  mous  extant  of  dty  and  suburban  trafKc  in  the  givee  a  similar  sum.    Tents  are  being  taken  a* 

for  presdent,  vies-preaideutB,  officers,  and  tour  ubw  cities   ot    the  United  States.     A    tew    statistia  part  of  the  equipment,  to  enable  the  party  to 

membai*  of  oommittea  aa  follows  i—For  pteaidant,  are  more  impressive  than  pages  of  rhetoric.    Tha  gtay  on  land  or  ice  should  the  vessel  be  fatally 

Bev.  W.  H.  Dallinger,  LL.D^  F.B.S.,  F.L.3. ;  for  official  returns  show  that  during  the  year  ended  Sept.  injured      Strong   boats    will    also   be   provided. 

four   vioe-preMdents,     B.   T.    Lowna,   F.R.C.S.,  30,  1899,  the  110  rtrest  raUways  in  tha  SUte  of  Dr.  Nansen  expects  to  find  hitherto  undiscovered 

F.L.S.,  A.  D.  Michael.  F.L.S.,  F.B.k.3.,  E.  M.  New  York  carried  over  088,000,000  passengers,  or  u' j  jT  tre  ne^bourhood  of  the  Pole  and  he 

Ketaon,  Prof.  Stewart,  Pre..  L.S.,  P.H.M  3. ;  tor  100  times  the  total  population.    In  ifeTTork  dty  „°lu tn  h«v«^  maVn  r^ood 

hon.  treasurer.  F.  W.   Gay,  F.hIm.S.  ;  for  hon.  alone  the  surface  uS  the  elevated  road,  eairiod  ^P™***"      ,        '^„l\S„'"fl^B.  ,'  j.^.T^ 

aecretary,  (i.  C.  Karop,  M.a.C.3.,  F.R.M.8. ;  for  together  about  *00,000.000.  In  Boston.  100,000,000,  »'  *  temperature  as  low  ^aa  Jrom  Jb   to  40   below 

hon.  foreign  secretary,  H.   F.  Hailes ;    for   hon.  and  in  PhiladelpUa,  150,000,000  passengers  were  zero  Centigrade  f  =   04    t^  72    below  freezing. 

reporter,    a    T.    Lewis,    F.B.M.S. ;    tor    hon.  carried.    In  fact,  statiatica  indicate  that  the  street  point  of    Fahrenheit).    lie   proposes   to  make 

librarian,  Alpheua  Smith ;   for  hon.   curator,   C.  railways  of  the  United  State*  cany  something  hke  excursions  for   the   purpose   of    meteorological 

Emery ;  for  four  msmbers  ot  oommittee,  F.  W.  twice  as  many  passBugon  as  all  the  steam  roads,  observations,  and  also  to  investigate  the  conoi- 

Hambry,    F.B.M.S.,   J.  W.  Beed     F.R.Q.S.,   J.  and,  moreover,  it  has  aUo  been  found  that  the  tion.  Sec,  of  the  ice. 

Spanoer,  F.B.M.8.,  T.  F.  Bmith,  F.H.M.S.  number  (rf  passengers  increase  from  year  to  year        _,      .„,     .         ,  ,.      T„,„_.t;__.i  n„„__„ 

•r^Secietary 'read  the  ^ty-fifth   annual  in  a  much  gSit«^  ratio  than  the  population,  which  ,^*  ?^,"?^?°^' *^*  ^'"'^^^^T^f?" 

tefott  ot  Uu  oommitUe,  and  also  the  treasorer's  means  not  Snlj  that  more  people  ride,  but  that  the  ot  Oeologista  is  to  be  held  in  Washington,  D.C., 

■tatement  of  inooma  and  npenditoia,  certiOed  by  aame  people  ride  more  frequanUy  each  suGoeeding  on  August  26.  The  American  AaBO<:iatlon  for  the 

the  auditors  as  oorroot.  jmac.— Engineer.  Advancement  of  Science  meets  m  the  aama  city 
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in  the  preceding  week,  as  also  does  the  Geo- 
logical Society  of  America.  Those  who  intend 
to  join  the  Congrees  should  intimate  the  fact  to 
the  secretaries,  H.  T.  \Villiams  and  S.  F. 
Emmons,  1330  F  street,  Washington,  D.G.,  as 
the  Committee  of  Organisation  will  endeavoar  to 
obtain  favonrahle  tcnns  from  the  ocean  steam- 
ship companies,  and  also  from  the  railroad  com- 
panies on  whose  lines  geological  excursions  will 
be  made. 

The  recent  issue  of  the  Keto  Bulletin  ia  accom- 
panied by  a  useful  appendix,  containing  a  Ust  of 
those  hcurdy  herbaceous  annual  and  pereonial 
plants,  trees,  and  shrubs  which  matured  seed 
under  cultivation  in  the  gardens  at  Kew  in  1889. 

The  London  Electric  Supply  Corporation  are 
now  sending  current  from  the  Deptford  generat- 
ing station  at  a  pressure  of  10,000  volts  on  the 
trunk  mains  to  the  Grosvenor  sub- station,  '^here 
it  is  transformed  and  distributed  by  underground 
mains  at  100  volts.  The  trunk  mains  were 
tested  up  to  17,000  volts. 

In  the  course  of  one  of  the  Cantor  Lectures 
which  Mr.  Gisbert  Eapp  is  now  delivering  at  the 
Society  of  Arts  on  **  The  Electrical  Tzimsmis- 
sion  of  Energy,*'  he  stated  that  the  cost  of  run- 
ning cars  on  the  Barkine-road  line  by  means  of 
accumulators  was  over  8d.  per  car-mile. 

The  electric  launches  which  convened  pas- 
senjgfers  on  the  canal  during  the  Exhibition  at 
Edmburgh  are  to  ply  on  Lake  Windermere. 

The  utility  of  the  phonograph  has  been  proved 
in  a  peculiar  manner  by  l£e  official  reporters  of 
the  debates  in  the  United  States  Congress.  The 
chief  reporter  being  ill,  there  were  only  two  to 
do  tiie  work,  and  the  subject  being  the  Silver 
Bill,  the  sittinff  lasted  14  hours.  Over  120,000 
words  had  to  be  reported  by  two  stenograpers, 
but  by  dictating  their  notes  to  phonographs  for 
type-writers  to  transcribe,  the  **'  copy  *'  was  ready 
in  time  for  the  printers  to,  place  the  Record  on 
the  desks  of  the  Senators  when  the  debate  was 
resumed. 

It  is  said  that  the  Webb  compound  locomotive 
on  the  Pennsylvania  Bailroad  has  often  taken  a 
train  of  eight  cars  from  Philadelphia  to  New 
York  in  two  hours,  consuming  2,000  to  3,0001b. 
of  coal  less  than  is  used  by  the  standard  engines 
of  the  road. 

Mr.  Bamet  Le  Van,  in  a  lecture  recentiy 
delivered  at  the  Franklin  Institute,  again  dis- 
cussed the  question  of  the  possibility  of  running 
passenger  trains  between  New  York  and  Phila- 
delphia in  90  minutes,  instead  of  the  schedule 
two  hours.  He  thinks  it  can  be  mana^^  by  the 
use  of  locomotives  with  single  drivers.  In 
England,  locomotives  with  single  drivers  showed, 
he  said,  a  saring  over  coupl^  drivers  of  about 
10  per  cent,  in  fuel.  Locomotives  of  the  English 
type  would  reduce  the  coal  consumption  between 
New  York  and  Philadelphia  from  50  to  30  tons 
per  mile. 

Mr.  C.  Watts,  the  superintendent  of  the 
Pittsburg,  Fort  Wayne,  and  Chicago-road,  is 
credited  with  the  statement  that  a  special  train 
on  that  line  made  the  fastest  time  ever  accom- 
plished in  the  United  States.  His  report  showed 
that  the  train  ran  53  fldles  in  45  minutes,  11 
miles  of  which  were  covered  in  seven  minutes — 
or  the  rate  of  94  miles  an  hour. 

M.  Sabouret,  engineer  to  the  Compagnie  des 
Chemins  de  Fer  d' Orleans,  has  an  ingenious 
device  for  ascertaining  the  speed  of  a  train,  so  as 
to  form  a  check  on  uie  speed  at  which  engine- 
(kivers  run  round  curves  and  other  difficult  parts 
of  the  line.  The  instrument  consists  of  a 
tuning-fork  provided  with  a  point  which  in- 
scribes a  curve  on  the  smoked  surface  of  a 
cylinder  rotated  by  suitable  mechanism.  This  is 
ued  at  any  desired  part  of  the  line,  and  as  tiie 
train  passes  the  wheels  of  the  engine  move  a 
treadle,  which  communicates  by  means  of  an 
indiarubber  tube  with  the  instrument  and  sets  it 
in  motion.  Six  metres  farther  is  a  second  treadle, 
which,  on  being  depressed  by  the  wheels,  stops 
the  mechanism,  and  the  speed  of  the  train  can 
then  be  obtained  with  an  error  of  less  than  2  per 
cent.,  even  when  the  speed  is  as  much  as  60  miles 
an  hour,  bv  counting  the  vibrations  of  the  fork 
as  recorded  on  the  revolving  cylinder. 

Herr  Yon  Borries  says  that  there  are  now  at 
work  or  building  1,034  compound  locomotives — 
430  of  which  are  in  Germany,  523  in  England, 
32  in  Russia,  11  in  Switzerland,  2  in  Italy,  8  in 
North  America,  and  28  street  locomotives! 
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**I  would  havs  ewyans  write  what  he  knofwiLaBdas 
fflwab  ■•  he  kaowi,  but  no  moN;  and  that  not  ia  this 
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<»• 


AN       INTBA-XEBOXTBIAI. 
*<THBTBIXrKPH  OF 

[32101.1  — Iw  reply  to  "P.B.A.S.'s"  inquiry 
(leber  32085),  I  am  sorry  to  have  to  say  that  we 
had  no  opportunity  of  seeing  the  sun  at  ureenwich 
on  Feb.  o,  even  for  a  minute.  The  nearest  dates 
for  which  we  have  photographs  are  Feb.  2  and 
Feb.  10.  There  is  a  fine  group  of  spots  shown  on 
the  i^to|paphs  taken  on  the  latter  day,  but  I 
scarcely  think  it  would  have  been  visible  on  Feb.  5. 
It  wx>uld  have  been  very  dose  to  the  limb,  if  seen 
at  all.  No  doubt  we  shall  receive  photognmhs 
from  Dehra  IKin  and  Mauritius  for  the  misnng 
dates  in  due  course,  but  the  Ghreeowioh  series  cS 
sun-pictures  for  the  last  three  months,  unsnpple* 
mented  from  abroad,  would  have  been  a  wofully 
deficient  one. 

I  should  be  obliged  if  you  could  spare  me  some 
space  for  another  matter,  thouf^  I  must  apologise 
for  the  contemptible  character  of  the  subject.  A 
ridiculous  drcuar  has  recently  been  pubUshed, 
advertising  a  stupid  "paradoxiau"  work,  entitled 
**  The  Triumph  of  Philosophy."  I  would  neither 
have  noticed  so  worthless  a  publication  myself,  nor 
have  asked  yon  to  allow  me  to  refer  to  it,  out  for  a 
paragraph  in  the  circular  which  I  find  is  doing  mis- 
chief This  paragraph  is  ascribed  to  '*  the  Editor 
to  the  British  Astrmiomical  Society,"  and  as  the 
dreular  in  question  has  been  industriously  distri- 
buted amongst  the  members  of  the  British  Astro- 
nomical Association,  some  of  them,  knowing  that 
the  Association  started  under  the  titie  of ''  So<Mty," 
have  been  induced  to  believe  that  I  was  the  writer 
of  this  inexpressibly  foolish  rant.  Under  all  the 
circumstances,  I  fear  it  is  no  lack  of  chioifrf  to  sup- 
pose that  they  were  meant  to  believe  so,  and  if  so, 
it  is  as  utter  a  fraud  as  was  ever  attempted,  i 
wrote  no  single  word  of  the  circular  in  question, 
and  to  reprejMnt  me  as  in  any  way  the  author  of 
any  part  of  it  ia  the  directest  of  falsehoods. 
B.  Walter  Kaonder, 
Editor  of  the  Journal  of  the  British  Astro- 
nomical Association. 

Boyal  Observatory,  Qreenwicb,  S.E. 


aLAOIATION  OF  THB  KOON. 

[32102.]— Assumiro  for  a  moment  that  the  solar 
rays,  during  their  14  days'  continuous  blaze,  are 
unable  to  melt  ice  on  the  moon,  tiie  believers  in 
glaoiation  are  still  surrounded  by  many  dfflculties. 
There  would  still  be  the  evaporation  from  the  ice 
surface  suf&cient,  I  imagine,  to  cause  an  atmo- 
sphere which  at  eclipses  and  ocoultations  would  be 
visible  by  the  absorption  and  refraction  of  light. 
For,  should  the  temperature  at  the  moon*s  surface 
rise  only  to  32**,  there  would  be  ample  evaporation 
to  produce  the  effects  of  cloud  which  I  bdieve  must 
be  seen  by  us  at  certain  periods. 

I  am  bound  to  admit  to  Mr.  Dixon  that  the 
dictum  of  astronomers  as  to  the  great  heat  in  the 
moon  is  not  self-evident,  and  justiy  is  a  matter  for 
consideration. 

The  point  then  is  this :  on  a  globe  of  ice  at  the 
moon's  distance  from  the  sun,  with  a  14  days*  sun 
and  a  14  days'  night,  what  would  be  the  effect  of 
the  solar  rays  on  that  ice  P  I  should  hardly  think 
this  is  beyond  the  capacity  of  scientific  research, 
and  although  I  thought  that  Tyndall  and  the 
astronomers  had  settied  this  question,  it  may,  of 
course,  be  open  to  doubt.  My  oelief  is  that  a  globe 
of  ice  woula  melt,  as  I  described  in  a  former  letter, 
opposite  to  the  sun's  rays. 

JBut  admitting  the  non-meltine  power  of  the  sun 
and  the  non -evaporation  from  ^e  ice  surface,  the 
difficulties  of  the  glaciationist  are  not  removed  at 
the  period  when  the  internal  heat  of  the  moon  was 
sufficient,  aided  by  the  sun,  to  liquefy  the  ice  and 
evaporate  the  water.  What  ooufd  have  prevented 
an  enormous  accamulation  of  ice  at  the  poles  from 
whence  no  viscoscity  would  bring  it  to  the 
equator  ?  Indeed,  it  might  have  produced  a  bulging 
out  at  the  poles,  which  would  be  traceable  by  our 
•  telescopes,  if  tiie  water  had  becm  enough.    And 


then  oomes  the  enigma,  as  Mr.  Peal  eaUs  it  so 
lustiy,  of  the  so-called  oraAers.  These  formations, 
if  not  voloanic,  must  be,  I  oonolnde—bat  I  ask  lor 
explanation— glacial,  prodnoed  under  some  oiremi- 
stanoes  of  oombination  of  heat  and  oold  of  wfakh  w« 
have  no  oonosivable  idea  or  experience.  The 
formation  of  the  craters  most  be  part  glacial,  for 
were  they  pre-gladal  the  ioe  and  snow  would  ban 
covered  {hem,  and  they  would  sorely  not  show  thos» 
peouliariy  peaky  and  oroular  forms. 

Then  as  to  the  shiftinff  of  the  Innar  poles,  there  ii 
i^yparentiy  an  equatorial  belt  of  leas  voieamo  action 
extending  from  the  Mare  Grisiiim  to  the  Ooeaaiu 
Prooellarum,  and  this  belt  is  to  me  naore  Ifte  ks 
than  the  pobtf  regions,  and  lis  certainly  no  evidsnee 
of  pobtf  ice,  this  comparatively  level  tract  is  itill 
abundantiy  broken  in  upon  by  Lan^prenne,  Plinini, 
the  Apennines,  and  Copernicus,  which  keep  up  tbs 
volcanic  and  mountainous  character  of  the 
equatorial  surface.  This  equatorial  tract  being  the 
surface  of  a  thicker  crust  or  lump,  may  poeabiy 
have  better  resisted  the  eruptive  foroe  of  tbs 
interior,  and  so  explain  its  less  active  Tolcanic  ap- 
pearance. I  have  taken  much  interest  in  this  dv- 
onssion,  and  altiiough  I  am  so  far  nnsiipported  ia 
your  columns  by  any  F.B.A.8.,  who  I  hope  wont 
call  my  theory  a  magnificent  one,  yet  I  ml  see  n» 
reason  to  alter  my  views,  namely,  that  either  there 
never  has  been  water  on  the  moon^s  enrface^or 
that  if  there  ever  was  water,  it  has  now  lettreated  to 
the  interior  of  our  planet,  where  it  remaina  a  froaen 
mass  beyond  the  iimuenoe  of  solar  action. 

Stroud,  Feb.  20.  'W.  J.  & 

[32103.]— With  regard  to  letter  31895,  p.  375, 
might  I  point  out  tb^t  ''  Ja.  ELa."  seema  to  have 
onutted  a  most  important  factor  when  demon- 
strating that  there  cannot  be  ioe  or  snow  on  the 
moon,  because  they  do  not  exist  with  na  in  a 
vacuum,  but  vaporise.  He  has  omitted  to  take 
into  account  the  question  of  the  temperatoie. 

At,  or  even  a  uttie  below,  zero  F.,  ioe  and  snow 
give  off  aqueous  vapour  ;  but,  as  the  temperators 
falls,  the  amount  becomes  less  and  less,  even  ia 
vacuo,  and  at  last  ceases. 

Thm  seems  to  be  no  doubt  that  daring  the  kng 
lunar  night,  the  temperature  of  the  surface  fsOs 
very  low,  possibly  to  —  300°  F.,  aa  there  is  no 
atmonhere  or  aqueous  vapour  **  jacket,"  and 
radiation  is  intense  into  space,  at  atemperatnn 
of  —  495''  F.  (Prof.  C.  A.  Toung).  The  san*srayt 
being  nearly  all  reflected  off  agam  (some  98  7J,  tM 
littie  left  hiss  to  recoup  this  fall  in  temperataze, 
which  goes  on  day  and  night,  and  the  woodsr 
would  seem  to  be  if  the  ice  or  snow  could  be 
wanned  sufficientiy  to  enable  them  to  vaporise. 

With  reference  to  the  remarks  of  **  F.B.AJ3."  on 
same  page,  as  to  the  rigidity  of  ice  at  low  tempera- 
tures, I  should  presume  that,  like  "  steel,"  it  has  a 
critiod  point.  On  the  other  hand^  he  wfll  not  deny 
that  "  uiere  ii  a  practical  cessation  of  motion  in 
gladers  during  the  cold  of  winter "  ;  and  that,  as 
temperature  falls  (below  zero),  it  becomes  less  and 
less  visoous,  or  plastic  It  also  contracts  steadi^, 
uid,  I  believe,  becomes  harder.  Thua.  I  take  it, 
that  there  cannot  be  what  we  call  "  glacierB  "  on 
the  moon— though  there  nrobably  are  avalanches 
of  (dry)  snow — and  hence  the  non-plasticity  of  ice 
on  our  moon  tells  fatally  against  Mr.  Raoyard's 
view.  S.  B.  Peso. 

Sibsagar,  Asam,  India,  Jan.  22,  1891. 


liATHE    KATTBBS-A 
OVBBHBAD. 

[32104.]— An  overhead  adds  so  greatiy  to  a  lathe's 
capacity  and  general  usefulness  that  it  is  curious  it 
is  not  more  often  found  attached  to  the  lathe  of  the 
general  worker. 

I  send  you  drawings  and  description  of  a  simile 
overhead  which  I  arranged  for  my  own  use  about 
two  years  ago,  and  whi(£  has  proved  most  service- 
able and  convenient. 

It  oonsiBts  of  a  wooden  standard  3,  2in.  by  lin., 
supporting  at  its  upper  end  an  iron  framework 
made  up  of  three  pieces,  A,  B,  and  C  (Figs.  I  and  2). 
A  and  U  are  lin.  wide  by  ^in.  thick,  and  B  f  by  |. 
The  main  piece  A  is  bent  round  edgewise  into  a  17 
with  rather  square  comers,  Sin.  wide  inside,  and 
one  limb  7iin.  long ;  the  other  about  15in.  long. 
These  two  limbs  are  twisted  at  54  in.  from  this 
inside  of  bend  U,  so  that  the  flat  side  of  the  iron 
turns  inwv^s.  The  longer  limb  is  carried  straight 
on  for  about  3in.,  and  then  bent  inward  towards 
the  centre  line  of  the  U,  so  that  it  can  be  fastened 
to  the  standard  at  L.  This  longer  limb  should  be 
drawn  down  narrower  below  M,  and  it  can  then  be 
bent  cold  to  bring  its  lower  end  into  its  place.  B 
and  C  are  riveted  to  A,  B  at  the  back  and  C  in 
front,  as  shown  in  the  drawings,  and  the  whole 
framework  fastened  to  S  by  wood-screws,  a  small 
piece  of  wood,  E,  |in.  thick,  being  placed  b^tnd 
A,  to  bring  it  up  to  the  same  level  as  B,  and  so 
leave  room  for  D  to  pass  the  standard  without 
touching.  D  is  a  piece  of  |in.  square  iron  rod, 
drilled  at  the  ends  to  take  the  points  of  centre- 
screws  M  M,  which  screw  through  A  a  littie  below 
the  twist. 
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The  tiro  pnUm  PQ  hvra  iqii 
th«m  and  fit  tightlf  od  D,  uid  i 
on  it  Mtwsan  oaotna  of  lathe.  I 
groorai,  nnKinB  famn  aWat  9i 
mo  ba  tnmed  in  ■  Sin.  lathe  \ 
heads.  P  ii  driTeQ  br  e  band  \ 
•nd  Q  drlTe*  tba  dim  by  a  liu 
OTW  the  Eolde-pnlleTi  (oDlr  one 
fixed  OQ  blooki  which  ilide  el 
barF. 

F  is  (upported  at  one  end  on 

Sidnt  formed  by  the  pin  O  (ehown 
ite  in  the  fork  on  top  of  C,  and 
N,  Tig.  2.  The  other  end  of  I 
■nnweJ  into  it,  to  which  a  oord  I 
K>  aa  to  b«  eiulbr  detMhaUe.  Tt 
Uia  MiUng  and  pateaa  thnnmh  a  i 
aad  thn  nini  along  hoiisontall; 
in  the  oamot  of  the  room,  when : 
balance  weight  bans  down  hi  1 
eaarMBch,  bnt  ont  St  the  way, 
can  b«  hooked  on  to  regulate  ih 
and  balance  the  diding  hloeki. 
gnatert  weight  I  have  erer  fonnc 
nw  gaide-poUen  are  of  wood 
tight  <m  UMit  tplDdlet,  which  nu 
tivped  into  the  miall  mm  framea, 
Thewbamei  an  each  faatenM 
block  by  a  cmgle  modBratelj'  t 
which  ia  tigbtaiwd  Dp  j  oat  suffl 
■hake,  bnt  aUowi  the  pulley  to  b 
the  diiectum  of  the  biuid. 


^aiqwehi 
Bcnw  to  hold  it  in  plaoe. 

PSk-  4  ahowB  a  almplar  frame  fa 
«hii£  can  be  mads  by  auyona  i 
t«kp  a  hole  thtoDgh  ^in.  iron.  X  1 
a^tatpiecee,  with,  two  itraight  iic 
theii  andi,  the  pollaja  nuining 
Tig- 1<  Fig.  4  aniwmed  very  faii 
not  bdng  *a  well  lupported,  it  ' 
hi^ipeedi. 

The  ipedal  adTantagei  o(  thii 


tuned  ihatte,  it  can  be  made  enti 
it  ii  to  be  luad  with. 

2.  For  gnatn  range  of  ipM 
obtained  l^driTing  the  drill  or  c 
the  flywheel,  I  have  driven  a  dri 
tione  per  minnte,  and  bj  potting  i 
imaDeat  grooTe  on  lathe-poUey  to 
and  taking  the  upper  band  from  t1 
on  Q  to  a  pnllav  on  Hr«w  of  alid 
can  be  made  Hit-acting,  which  i* 
m«tal -taming. 

3.  Qreat  fwOity  in  ehatning  tt 
the  cord  of  ooanterbalancehaa  onl 
and  the  band  can  be  altend  at  out 

4.  The  use  of  an  (odleM  bud, 
an  jar  and  duke   in   miining  a 


an  jar 
driU. 


LATHB  XATTBBS. 

[3210fi.]~-Iir  Mitt  No.  32011,  "  Indicni "  Myi 
some  tiiingi  in  kindly  appredataon  of  the  artiolea  on 
"Lathe  Appliaocee,"  and  mgnti  mbjaclp  '"- 
fntnn  papua  in  the  aeiiea.  The  flrat  of 
toggertunu  I  hare  taken  advantage  of,  and  ahi-  __ 
pleated  to  lean  that  "  Indiana  '■  and  othan  like  the 
paper  on  "  Oeared  Drilling-Spindle."  Hie  two 
other  anggeitioiu  will  b«  kt^  in  n^d,  and  any 
additional  one*  alao. 

Frsdk.  Cam,  in  letter  32CM,  aaki  for  mm 


-.  t  the  geiured  drill-nindle  A 
p.  241.  "  An  Old  CorraipoiidenC"  in  latt 
bai npUed,  lo  it  fi  anneceManfec  me  to 


_-_.       _ , -n  latt«  S2081, 

uM  npUed.  10  it  fi  onnecen  -    -  - 

theauthonhlp  of  that  (ftiele. _„ 

in  the  artide,  and  repeated  in  letter  32081,  does  not 
to  give  correct ""        ■   -■    ■ 


bnt  according  to  the  drawiogL. . „ 

about  gV,  and  the  unare-thtaaded  traieraing 
aeraw  of  the  alide-reat  abowi  only  a  little  over  ^in. 
diamettt !  An  appHanoe  for  dia^ig  nailing -ontten 
I  will  desolbe  p^er  on  "  Laths  Appliances." 

Sarlawood  Park. 

THB   SPHBBIOAI.  8LISB.BS8T. 

I3210e.]— Df  answer  to  the  request  of  "  F.  A.  M." 
lenei  32W4, 1  aend  drawings  of  the  lengthening 


tang    lor    eonvenienae    of    driving    ont    by  ths 


tang  lor  being  hdd  againit  taming  in  the  dioak 
they  would  not  do,  exoept  for  drilling  or  nmilax 
strsln.    Atbon  or  riianka  are  turned  aansor  as  poB- 


The  "  ncred  orifice "  ia  better  if  hard,  bat  tool 
steel  left  soft  atands  verywsU.     I  tmed  the  "  rai- 
"  of  a  hard  spindle  by  moonting  machine-head 
(lathe,  and  boring  to  sudi  naameas  aa  jnit 


> 


obviooi. 


Jl  left  a  cleaning  tor  the  _ 
^  soft  hole  conkl  be  done 


to  do.    Of  ooons,  a 
.s  way  ;  but  you  must 
to  leave  little  for  reamer  to  do,  aa  it  ia 
too  mach  reaming  will  give  an  nntme 


'ii-    If  the  tools  woA  loose  in  a  hole  having  taper 

':,)  per  foo^  than  ia  bad  work  in  the  hols  or  in  the 

TariODS^  P"'  intended  to  fit  it.     Let  the  hole  be  well  laade, 

-  theto'""  " ' '  ^-   '---      - 


le  tool  fit  it  properly,  and  be  driven,  aaj 


angafltP 


TAFBS  9TTTINOS. 

[32107.1— Ebplthio  to   "F.  A.  M.'s" 

sotnta  (letter 32092),  the  T-ioraw  is  made  _^ -« ,-.:--.,  —  --    

ind  shape,  bat  the  size  can  be  altered  to  nit  the  'l°(-  hammer,  it  oanld  not  be  ahaksn 
™rk.  It  ia  uKid  in  TOoh  a  eooket  as  would  fit  an  — I  *>  »<>'  thiidt  it  oonld  be  ihatm  out  at 
irdinary  Uper-ahsnked  twiat-drill.  If  uaed  in  a  does  "  F.  A.  H."  want  to  make  the  flat 
lorinmtal  apindle,  it  would  be  oonvsaisnt  to  have  ^  ahould  be  free  lo  the  mortiae.  But, 
Jie  flat  part  of  a  width  equal  to  dism.  o(  apindle  S«^  i?  "T  1«^  ?»,  tang  might  be  omitted  alto- 
>t  mortise  hole,  so  that  theBngsra  might  be  used  to  gather  from  small  tools,  and  the  bole  leemed  to  the 
lold  the  piece  in  poaition  while^ock  ia  being  or  nde  of  the  mortise-bole.  Time  would  be  saved 
nserted.  Flat  part  mnst  be  eaiy  in  aortiee-hole.  in  ttting,  beoanie  exact  length  would  ba  unnecea- 
::!huck  has  no  ffat  tang,  but  has  a  tapped  hole  in  "ry.  H  yon  have  a  eet-pin,  when  you  dean  out 
md,  preferably  coanterannk  a  little  to  give  screw  ths  im^et  some  dirt  may  lie  tlimat  mlo  the  hole, 
m  easy  entry.  Having  driven  the  cotter  or  other  and,  by  falllag  oat  agam,  be  troublesome 
ool  into  the  chaok,  screw  latter  home,  t> 
twith .      ^      .   .    . 


dtcming    inay  leave  portions  otyoar  tow  or  waste  caught  on 
len  on-    "'S^  °'  screwed  hole.    That  is  what  I  mean  by 


hipping,    liiia  device  ia  used  when  driving  flrmly    diffionlty 

a  not  poaable  tor  want  of  room.    Arbors  that  are       Is  it  not  a  pity  that  all  makara  of  small  lathes  do 

leld  by  being  mmply  driven  in  have  the  uanal  flat    Jiot  use  the  Morse  taper  for  their  spindle  sockets? 
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The  noefnlneaa  of  a  lathe  is  more  than  doabledif, 
without  adding  an  intermediate  chuck,  you  can 
cany  a  lell-oentring  chuck  on  a  shank  nmng  the 
epanale,  or  use  the  many  tools  that  are  ready-made 
with  shanks  of  the  Morse  taper. 

British  Bolldoflr. 


THE  aSABED  DBILL-SFINDLB. 

[32108.]— I  BEa  to  thank  "  Old  Subscriber ''  in 
more  senses  than  one  for  his  letter.  As  to  his  reply 
to  my  flrst  queiy  regarding  the  scale  of  his  draw- 
ing, 1  am  just  where  I  was.  It  may  be  yery  stupid, 
but  it  is  the  fact.  I  had  seen  and  considered  the 
two  paragraphs  which  refer  to  dimensions,  and  I 
must  repeat  what  I  have  said :  **  There  is  nothing 
in  the  drawings  from  which  I  can  deduce  the  scale 
with  certainty." 

I  have  done  as  **  Old  Subscriber*'  says,  used  a 
fin.  scale,  but  I  am  as  far  off  as  erer.  On  my 
drawing  tne  distance  from  centre  line  of  spindle  to 
base  of  Figs.  3  or  4  is,  on  fin.  scale,  a  Uttle  less 
than  l|m.  Should  this  not  be  Sin.  exactly,  if  lathe 
is  a  3inT  centre  ?  The  large  gear  in  Fig.  4,  on  fin. 
scale  would  come  out  only  If  in.  diameter.  Now,  it 
seemed  to  me  that  all  these  dimensions  were  too 
small,  and  that  the  explanation  was  that  the  en- 
grayer  had  simply  alte^  the  scale  to  one  which 
suited  the  space  he  was  to  occupy,  and  that  without 
any  regard  to  whether  his  scale  coincided  with  the 
one  in  the  text.  If  "Old  Subscriber"  would 
kiadly  giye  dimensions  of  the  large  gear-wheel  in 
Fiff.  4,  It  would  satisfy  all  my  requirements. 

I  suppose  I  must  admit  all  his  replies  to  my 
queries  are  satisfactory.  luAvery  light  spindle ^  such 
as  this  is,  I  haye  no  doubt  greater  freiddom  from 
yibration  is  obtained  by  puustng  the  gearing  in 
front ;  but  in  a  6in.  lathe,  such  as  mine  is,  I  don't 
think  I  need  be  afraid  either  to  driye  by  large 
pulley  or  gearing  at  the  back  instead  of  front, 
if  I  found  it  in  anj"  case  more  conyenient  to 
do  so.  But  my  experience  with  a  drill  spindle  is 
not  extensiye  enough  to  enable  me  to  say  whetiier 
the  gears  where  they  are  shown  would  not  come  in 
the  way  of  some  kinds  of  work.  Others  with  more 
experience  could  say.  In  any  case,  I  prefer  driyin|f 
by  band,  not  teetn,  where  snfoothness  of  cut  is 
desired,  and  where  slip  is  of  no  great  consequence. 

Circular  Ctttiers.—'^  D.  G.  T.,^'  letter  32095,  is,  of 
course,  right  in  his  remar!ka  on  size  of  the  tracer ; 
but  though  I  was  undoubtedly  wrong  in  saying 
"  the  shaper  plate  can  onli/  be  the  same  shape  as 
blank  when  tracer  is  same  diam.  as  cutter,''  I  was 
onlj  wrong  in  the  word  '*  only,"  lor  it  .is  a  matter 
of  mdiff erence  whether  you  make  the  tracer  or  the 
former  smaller  by  douUe  the  depth  of  the  teeth  to 
be  cut.  In  the  one  case,  the  former  will  be  of  the 
same  dimension^  as  the  blank  surface  ;  in  the  other, 
of  the  dimensions  of  the  blank  at  the  bottom  of  a 
grooye  or  serration.  I  think  the  latter  is  perhaps, 
on  the  whole,  the  more  conyenient— e.g.,  if  you 
want  to  haye  a  deeper  tooth  groove  in  one  cutter, 
which  is  also  of  a  different  shape  to  the  one  you 
haye  been  working  on,  you  haye  to  make  a  new 
ahaper  as  well  as  a  new  tracer ;  whereas,  by  my 
way,  you  haye  only  to  make  or  fit  a  new  sliaper, 
wiii<m  will  allow  the  deeper  cut.  But,  indeed,  it  is 
nearly  the  same  which  you  do.  The  smaller  the 
diameter  of  the  circular  tracer,  the  better  it  suits 
some  things. 

A  disc  two  depths  of  not  less  than  diameter  of 
cutter,  and  slipped  on  beside  thd  cutter,  in  the  case 
of  an  angular  cutter ,  serrated  only  on  the  face, 
ought  to  work  well  enough,  because  the  disc  would 
beu  OB  the  blank  on  a  raidius ;  but  in  any  other 
shaped  cutter  it  would  not  do  so,  and  if  the  grooye 
were  to  the  full  depth  of  the  cutter  teeth,  I  fear 
the  disc  would  preyent  the  teeth  clearing  themselyes 
•f  the  shayings,  on  whicheyer  side  it  was  placed, 
but  for  angular  cutters  I  think  it  ought  to  do,  and 
will  try  it. 

Thanks  for  arrangement  of  slide-rest  for  cutter 
making— I  haye  no  doubt  it  would  do ;  but  the 
drill-spindle  is  hardly  so  well  fitted  for  the  work  as 
the  yertical  cutter  frame  to  which  the  arrangement 
might  be  perhaps  just  as  easily  fitted.  But  I  do 
not  see  why  the  London  L.  and  T.  Co.  lathe  is 
more  suited  to  it  than  the  ordinary  form.  Of 
course  the  front  slide  leayes  the  bed  between  the 
heads  clear.  But  perhaps  I  do  hot  quite  under- 
stand what  is  meant  by  a  worm  cutter^—I  suppose 
one  with  spiral  teeth.  Fredk.  Oarre. 

PHONOaBAPHIO      BBOOBDS-FBBNOH 

TOTS,  ^^0. 

[32109.]— Thebb  are  a  few  matters  which  I  see 
are  connected  with  my  signature  in  recent  numbers 
that  I  may  briefly  answer  in  the  same  letter.  I 
cannot  answer  the  question  as  to  the  construction 
of  the '*  Lampadorama,"  as  I  had  no  chance  to 
examine  one;  but  judging  by  the  exterior  form, 
there  seem  to  be  two  cunred  mirrors  pa^rtially  sur- 
rounding the  lainps,  and  thus'condensing  the  light 
on  the  picture.  Frobabl^  a  nolo  to  '*  C.  Delagraye, 
BueSoufflotNo.  15,  Pans,"  would  obtain'  the  de- 
sired particulars. 

The  suggested  explanation  by  '^Caldemone" 
4>«,        of  the  reproduction  of  sound  an  ootaye 


aboye  the  original  tone  is  ingenious,  but  incorrect, 
as  the  two  pomts  of  the  stylus  were  side  by  side  on 
the  same  leyel,  and  not  one  aboye  the  other,  so  that 
whether  in  recording  or  reading  off  the  two  points 
acted  simultaneously. 

*'  A.  S.  L."  is  not  "  displeased  "  as  Mr.  Molison 
suggests ;  in  fact,  he  always  reads  Mr.  M.'s  letters 
with  interest,  but  he  naturally  objected  to  an 
incorrect  statement  of  the  case.  I  should  be  in- 
clined to  agree  generally  with  the  explanation  in  the 
letter  on  p.  508,  but  for  this  consideration.  If  we 
rubbed  a  card  down  the  teeth  of  a  saw  we  should 

fet  more  noise  than  if  we  rubbed  it  down  the  back, 
["et  tins  is  analogous  to  the  impressed  and  to  the 
unimpressed  portions  of  the  wax  cylinder.  As 
regards  lowered  pitch,  I  daresay  Mr.  Molison's  ear 
is  more  sensitiye  than  mine,  but  I  certainly  did  not 
notice  any  change  when  testing  Mr.  Edison's 
present  form  of  phonograph  tcith  the  extremehj  stnall 
diaphragm  emptoyedj  and  as  regards  the  old  tinfoil 
concern,  I  don't  remember  miudng  any  particular 
trial  of  it  in  relation  to  pitch.  A.  8.  L. 


PBBSST7BB  AND  DEN8ITT. 

[32110.]— I  QUITE  understand,  without  the  aid  of 
his  diagram  (letter  32089),  Mr.  Ranyard's  proposi- 
tion that  the  increase  of  yolume  of  concentric 
spherical  shells  of  similar  thickness  corresponds  to 
the  decrease  of  grayity  towards  a  heayy  oody  at 
their  centre ;  but  I  denied,  and  still  deny,  tiial  this 
increase  in  yolume  "  balances "  the  decrease  of 
grayity,  or  that  there  is  any  connection  whateyer 
between  the  two  things.  Tnere  are  a  great  many 
other  phenomena  which  increase  or  diminish  with 
the'square  of  the  distance ;  but  it  does  not  follow  that 
there  is  any  inter-dependence  between  them.  I  was 
content  with  a  simple  denial,  because  I  thought  that 
Mr.  Ranyard  had  merelj  allowed  his  pen  to  slip, 
and  that  on  reconsideration  he  would  find  out  that 
he  had  gone  astray ;  but  I  now  perceiye  that  he 
has  oyerlooked  a  fundamental  principle  in  regard 
to  fluid  pressure. 

That  principle  is  seen  in  its  simplicity  in  refer- 
ence to  slightly  elastic  fluids,  such  an  water,  the 
density  of  which  is  neariy  uniform.  In  an  elemen- 
tary woj^  now  before  me  the  law  is  set  forth  in 
these  woras : — **  Liquids  exert  a  pressure  which  is 
to  be  measured  by  the  height  of  the  colunm,  uid 
not  by  its  bulk."  And  agam :  '*  The  pressure  of  a 
fluid  depends  not  at  all  on  the  extent  of  the  fluid 
in  a  hcnrisontal  direction."  The  law  is,  in  prin- 
ciple, the  same  in  regard  to  perfectiy  elastic 
fluids,  although  their  density  is  not  uniform.  The 
height  to  which  the  mercury  rises  in  a  baxometer- 
tuM  is  not  in  the  slightest  degree  affected  by  the 
enormous  spread  of  the  atmosphere.  I  was,  there- 
fore, justified  in  declaring  that  density  or  pressure 
is  quite  independent  of  lateral  bulk. 

Let  Mr.  Ranyard  turn  his  diagram  upside  down, 
and  suppose  that  its  lines  represent  a  segment  of 
the  atmoq^here  tapering  to  its  upper  limit,  and 
cut  off  from  communication  with  the  increasing 
outside  strata,  or  connected  only  by  a  piiUiole  any- 
where in  the  enyelope.  Would  he  be  surprised  to 
find  that  the  pressure  on  the  area  of  the  larger  plane 
was  precisely  the  same  as  the  pressure,  inch  for 
inch,  on  the  smaller  area  shown  on  the  oiagram  in 
its  original  position  ?  Tet  such  would  be  the  case, 
and  the  inference  is  obyious  that  the  spread  of  the 
strata  of  the  sphere  has  nothing  to  do  with  the  pres- 
sure or  density. 

Will  Mr.  Ranyard  allow  me  to  call  his  attention 
to  my  proposition  that  a  lunar  atmosphere  cor- 
responding with  one  of  equal  pressure  on  the  earth, 
must  be  six  times  as  dense.  In  my  first  letter  I 
fixed  the  density  of  a  lunar  atmosphere  capable  of 
restraviing  eyaporation  at  the  freezing  temperature, 
at  ^th  of  the  oensity  of  the  earth's  atmosphere.  I 
wiu  amend  the  calculation  by  setting  it  down  at 

IVth,  or  more  than  an  inch  of  mercury  on  the  earth, 
see  that  he  still  pleads  for  the  possible  existence 
of  a  lunar  atmosphere,  but  is  there  one  sudi  as 
this?  If  there  oe  not,  it  is  obyious  that  an 
atmosphere  of  less  than  g^^th  of  the  density  of  our 
own  atmosphtte  would  indicate  that  there  was,  on 
the  moon,  no  more  water  or  ice  to  eyaporate. 
February  21.  Ja.  Ha. 

HINTS   FOB  EXPBBIMENTALISTS. 

[32111.]— The  other  week  I  proposed  the  use  of  a 
moying  slit  in  photography,  combined  with  means 
to  completely  decompose,  or  partially  modify,  the 
rajTS  of  light  that  constitute  the  image.  'No  high 
degree  of  delicacy  is  needed  in  the  construction  and 
use  of  the  simmest  form  of  such  a  photographic 
apparatus,  and  X  hope  that  additional  suggestions 
on  the  subject  may  not  be  without  practical  mterest. 
I  described  negatiyes  that  would  show  the  lines 
of  diffraction  speetra  in  bands  resulting  from  suc- 
cessiye  exposures.  It  might  be  well  to  use  a  plate 
considerably  longer  than  the  height  of  the  image 
that  is  to  be  impressed,  and  to  giye  it  an  intermittent 
motion  in  the  direotion  of  its  greatest  lengthy  and 
simultaneously  with,  but  opposite  to,  the  motion  of 
the  slit.  The  broken  bands  of  yarying  intensity  on 
this  negatiye  could  be  seleotiyely  g[rouped  by  the 
method  of  yarying  exposures  mentioned  in  letter 


31993.  Suppose  we  transfer  oertain  such  lines  Oftti 
a  rubber  transfer  sheet,  with  adjustaUe  frame,  ail 
next  expand  the  sheet,  in  one  direotion  onlff  mtt 
the  image  becomes  symmetrical.  Wa  shall  haii^ 
then,  a  transfer,  in  which  the  lines  of  the  diffndidi 
spectra  break  up  the  picture  into  grain  snifcable  is 
mechanical  printing. 

In  the  arrangement  with  refractins  prisms,  let « 
remoye  what  might  be  called  the  '*  dSscrimfnatiny*' 
slit  from  between  analysing  prism  and  seositifi 
plate,  and  insert  in  the  plate-carrier  a  strip  of  glaa 
bearing  a  film  sensitised  predaelj  ma  the  picbirs- 

f>late  is  to  be  sensitised.  Let  white  li^t  enter  thi 
ens,  and,  after  suitable  exposure,  an  impremioa  of 
the  spectrum  can  be  deyeloped  on  the  glass  strip  ia 
the  form  of  long  but  excesnyelj  narrow  bands,  in- 
dicating by  exact  gradations  the  relatiTe  dei^ress  of 
actinic  ef^t  upon  our  sensitiye  salt  of  lights  of 
different  hues.  Qiye  this  negatiye  i^ete  or  stzip  a 
neutral  tone,  and  let  it  replace  the  *'  ditcrnn- 
nating"  slit  in  the  apparatna  thsit  has  bsm 
described.  But  now  between  it  and  the  aensitifi 
plate,  upon  which  the  picture  is  to  be  iniprnsMfl, 
we  must  introduce  our  synthesising  prism,  befosi 
described,  which  will  receiye  the  yarions  rayi  of 
liffht  each  more  or  less  subdued  in  proportioa  toili 
relatiye  actinic  effect  upon  the  sensitiye  compound, 
and  will  reoombine  all  such  rays  in  one  single 
narrow  line  extending  across  the  sensitiye  snzfaoa 
I  do  net  touch  upon  mechanical  and  optical 
details,  and  that  for  the  same  reason  as  men- 
tioned in  mj  last.  The  special  object  of  tbii 
arrangement  is  not  to  replace,  but  rather  to  sap- 
plement,  the  chemical  methods  for  ortiiochromstk 


If,  for  the  sake  of  rapMity,  the  moTing 

used  in  the  camera  had  seyeral  parallel  slits,  at 
equal  dirtances  apart,  such  screens  oould  be  cheaply 
and  accurately  multiplied  by  means  of  photography. 

I  wish  to  add  that  all  such  meohajoisms  an 
equally  applicable  in  the  reproduction  of  images  at 
a  distance,  by  electrical  means,  by  any  of  the 
selenium-cell  arrangements  that  haye  been  pro- 
posed. I  am  not  familiar  with  them,  bat  then 
could  be  no  difficulty  in  setting,  paraliu.  with  the 
slit,  a  reyolying  cylinder  of  equal  hreadti&  with  ths 
image,  and  haying  disposed  upon  its  coryed  snrlsee, 
en  echelon,  a  series  of  selenium  cells,  of  which  eaoh 
one  would  be  exposed,  in  the  course  of  a  oompists 
reyolution,  at  a  different  position  in  the  line  of  light 
The  cylinder  would  be  moyed,  together  witti  thi 
slit,  &c.,  yery  slowly  across  the  field  of  Tiew ;  bat 
it  frould  reyolye  upon  its  axis  comparatiyel j  rutidty. 
so  that,  practically,  in  eyery  suocessiye  {KMitaoo  of 
the  slit  tnere  would  be  a  complete  reyolution  of  ths 
cylinder.  Each  individual  cell  would  be  hnnight 
into  circuit,  during  its  exposure  onlj,  by  a  oosa* 
mutator  similar  to  those  used  on  dymunos,  and  ths 
increased  current  passing  through  it  when  sabjeetod 
to  light  would  deprees  the  corresponding  one  of  a 
line  of  thin  types  in  the  printing  instrument,  or  cithsr- 
wise  **  make  its  mark*'  upon  paper  in  a  iwwitioi 
corresponding  to  the  position  in  the  breadth  of  ths 
cylinder  of  such  exposed  cell.  The  reyolying 
commutator  which  would  bs  used  in  ths 
receiying  instrument  must  be  exaotiy  sjnohronissd 
with  that  of  the  transmitter,  and  the  leosinBg 
paper  should  be  moved,  with  reference  to  the  lias 
of  types,  at  about  the  same  rate  as  the  "»Atiffn  of 
the  slit  in  the  transmitter.  If  the  motion  of  the 
paper  is  exactiy  regulated,  thus  b^  using  the 
analysing  arrangements  at  the  transnutting  instru- 
ment, and  by  successive  operations,  various  oolours 
could  be  printed  in  the  picture,  coiresponding  to 
some  extent  with  the  difirerent  photographic  im- 
pressions that  would  result  if  a  sensitive  pmte  were 
substituted  for  the  revolving  and  moving  cylinder 
in  the  transmitting  arrangement. 

But  let  me  describe  wluLt  would,  in  my  opinion, 
be  a  simpler  method  of  ''phototelegraphy."  Take 
the  cylinder  of  an  Ediaon  phonograph,  and  prodnoe 
upon  it  the  photographic  image  in  relief.  jB^>laoe 
it  in  the  machine,  and  behind  the  diaphragm 
arrange  a  microphone,  circuited  with  a  telephone 
magnet  in  a  similar  machine  at  the  receiving  end  of 
the  line.  Now  cover  the  cylinder  of  the  reoeiving 
phonograph  with  paper,  or  other  material,  revolve 
synchromcally  with  the  transmitting  cylinder,  and 
let  the  point  m  the  centre  of  the  receiving  tidephoos 
diaphragm  reproduce  the  picture  by  mechanical 
cutting,  or  pnnting,  or  by  electro-cheoiical  means, 
or  else  by  means  of  a  mirror  or  otherwise  upon  a  veiy 
sensitive  photographic  surface.  Any  of  the  yarions 
methods  that  have  been  proposed  for  tiansmittinff 
sound  would  be  more  or  less  applicable  in  this 
scheme  for  the  reproduction  of  a  relief  plate. 
Photographers  can  produce  such  a  photo  relief  upon 
the  transmitting  cjrlinder  in  many  different  ways ; 
but  the  idea  t^t  is  involved  suggests  to  me  that 
ordinary  collodion  or  gelatine  films  could  be  readily 
made  upon  cylindrical  surfaces  (to  be  afterwards 
stripped,  of  course),  and  if  such  a  cylinder  was 
fitted  so  as  to  revolve  as  if  rolling  on  a  fiat  surface, 
while  moving  crosswise  or  up  and  down  in  a  camera, 
the  resulting  neffative  would  be  about  the  same  as 
that  upon  an  ordinary  fiat  plate.  A  slit  would  have 
to  be  used,  of  the  length  of  the  cylinder,  and  in  a 
screen  placed  near  to  its  surface;  and  the  appUoa- 
tion  for  which  I  propose  the  arrangement  is  ia 
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rnoramio  photographj,  the  cylinder  beine  made 
roll  about  a  surface  baTing  the  required  curve. 
Pirfaapt,  also,  if  tuoh  a  roller  were  made  a  photo- 
naohamcal  printing  surface,  it  might  yield  a  small 
number  of  mipressions  at  a  more  rapid  rate  than 
tiie  ordinary  flat  surface,  and  might  answer  to  print 
oheap  pictures  from  a  roll  of  paper. 

I  think  these  ideas  are  both  norel  and  practicable ; 
b«t  wish  to  ukj,  onoe  for  all,  that  I  may  offer 
matter  for  publication  as  to  norelty  of  which  I 
ooold  not  hold  myself  responsible ;  for  I  have  not 
time  at  my  dinosal,  except  to  read  the  textbooks, 
and  what  I  beuere  to  be  quite  original  may  not  be 
•D.  In  that  case,  if  any  reader  would  correct  me,  I 
would  acknowledge  that  as  a  favour.  A.  D. 

TEZ.BSOOPB  FOCUS  AKD   FLATS. 

[32112.]— Mb.  Oalvbb  (letter  32083)  somewhat 
misrepresents  me ;  unintentionally,  no  doubt.  I 
■aid  Quantity  of  light  from  moon  affected  the  eye~ 
sot  tntemity.  The  lisht  from  a  fixed  star  is  far 
more  intoise  than  the  light  of  moon,  but  is  far  less 
in  quantity.  It  is  important  to  remember  the 
difference.^ 

I  have  been  endeaTouring  to  put  in  a  simple 
way  the  effect  on  the  perfoimance  of  a  reflecting 
talesoope  if  the  flat  were  sli^tly  curved :  partially 
to  see  how  much  error  is  admissible.  I  may  add 
I  haye  been  led  to  this  inquiry  from  finding  the 


c?       %,r-^' 


%    I 


aitKme  difficulty  there  is  in  getting  fiats  to  bear  a 
power  of  600  or  more  without  breaking  down. 
Flats  that  are  said  to  well  stand  the  <iolour  test, 
and  fiats  supposed  to  haye  stood  Brashear's  mode 
of  testing,  will  not  bear  above  half  the  above  power 
without  failure. 

I  take  a  12in.  mirror  of  80in.  focus  as  example, 
with  a  2in.  flat  lOin.  within  the  focus,  and  suppose 
it  reflecting  the  rays  to  a  point  neater  the  large 
mirror  ;  straight  back  again,  in  fact.  I  make  no 
piratenoe  to  mathematjcal  exactness,  since  it  is  not 
jieeded  for  my  purpose.  How  much  must  this 
mirror  be  curved  to  shorten  or  lengthen  the  focus 
lisjui.  ?  In  the  figure  A  B  is  the  distance  from  flat 
to  focus,  lOin. ;  A  C  is  this  shortened  ifein.  It  is 
evident  by  inspection  that  0  D  will  be  approxi- 
mately iJJ,Jn.,  and  that  the  mirror  element  at 
margm  of  flat  must  be  rotated  to  cause  this  just 
enough  to  deflect  the  normal  £  one-half  of 
this  amount,  that  is  ^  J^in.  But  if  it  deviates  only 
i^bbin*  m  lOin.,  it  will  be  20,000in.,  or  about  5d5yds., 
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before  it  cuts  the  prolongation  of  the  axis  of 
mirror.  In  other  words,  tilie  smaH  mirror  will 
cause  a  shortening  of  focus  of  i^oin-  if  it  is  part  of 
acurve  of  650  yardsradius  +.  Of  course,  u  pre- 
eented  oonvexly,  it  will  lengthen  about  the  same 
ttnount. 

If  we  now  turn  this  slightly-curved  mirror  at  an 
angle  of  4&*,  what  will  be  the  effect  on  definition  ? 
The  minor  axis  will  shorten  the  focus  i^in.  The 
major  axis,  from  its  position,  compresses  me  curve, 
40  to  speak,  and  has  a  more  powenul  action  in  the 
proportion  of  14  to  10.  It  will  shorten  the  focus 
i^^in.  The  difference  is  siom.,  so  that  a  small 
mirror  of  665  yards  focus  causes  the  same  defect  as  if 
the  large  mirror  were  9^0™*  Ion  ^oca>  horizonally 
than  vertically,  so  that  a  good  focus  becomes  im- 
possible. The  result  is  as  shown  in  Fig.  2,  where 
B  A  represents  the  difference  of  focus  of  the  hori- 
sontal  and  vertical  ourva  of  flat.  At  A  the  vertical 
Tefleotions  oome  to  a  focus,  while  the  horizontal 
nfleetionfl  are  past  f  oeus,  aa4  at  B  the  horizontal 
nAeetkms  are  coneentiated,  while  the  vertical  have 
tMi  y«t  reached  the  foenf.  The  consequence,  vnth 
»]tigh  power,  is  a  line  Inifeead  of  a  disc,  or,  rather, 
an  oval  elongated  disc  m  tnuwse  positions,  while 
>»  fatennediate  pointi  a  ««■  ii  farmed,  with  one 


or  other  of  the  bars  predominating  according  as  it 
is  nearer  A  or  B. 

A  curve  with  a  radius  of  over  three  miles  will 
still  produce  a  difference  of  focus  of  2^]in. ;  but 
this  could  be  negligible  in  practice. 

Bdwin  Holmes. 


THE  TBLBSCOFB. 

[32113.]— On  the  question  **Keflector  versus 
Befractor  **  it  will  be  interesting  to  add  the  experi- 
ences of  a  very  juvenile  astronomer. 

I  have  made  several  telescopes  for  boys  at  school, 
and  from  time  to  time  receive  interesting  and  ^ood 
reports.-  I  received  such  a  letter  on  the  20th  mat. 
(and  now  inclose  it  to  our  Editor),  and  here  <^uote 
the  concluding  remarks:  '*At  soiool  there  is  an 
excellent  4^in.  achromatic,  but  the  o^in.  (reflector) 
exceeds  it  in  every  way,  especially  on  Jupiter. — 
Yours  truly,  Ralph  Elliot." 

Now,  what  is  worthy  of  drawing  attention  to  is 
that  tms  littie  schoolboy  speaks  from  real  know- 
ledge and  practice :  hence  the  difference  between  his 
dismterested  and  unbiased  expressions,  and  those 
made  sometimes.  One  point  especially  appears 
contradicted — viz.,  that  the  refiector  is  especially 
suited  to  the  '*  professional  observer." 

The  whole  series  of  questions  involved  are,  in  the 
experience  of  this  litUe  schoolboy,  refiected  and 
answered.  I  feel  sure  that  less  than  twelve  months 
ago  his  father  wrote  me  he  was  eleven  years  old. 

Q.  Oalver. 


OPTIOAIi  HINTS. 

[321U.J— "  Obdebio  Vital,"  on  p.  423  (Last  vol.) 
has  certainly  expressed  the  thoughts  and  hopes  of 
many  who  are  tiding  to  make  optical  instruments, 
and  more  especially  the  lenses  for  the  instrument. 
Almost  every  other  profession  has  had  an  exhaustive 
treatise,  and  now  why  not  give  amateur  lens- 
makers  a  treatise  ?  It  is  not  pages  of  algebraic 
formuIsB  we  need  so  much  as  it  is  instructions  in 
the  manipulations  and  testing  of  lenses ;  and,  I  should 
say.  prisms  and  spectroscopes  and  plane  surfaces. 
A  few  chapters  on  making,  testing,  and  mounting 
micro- objectives  and  micro-accessories  would  be 
greeted  as  a  boon  by  many  who  are  anxious  to  try  it. 
So  fsr  as  I  am  aUe  to  leam,  no  very  great  lens- 
makers  ever  learned  the  trade  by  serving  an  appren- 
ticeship. Among  the  s^-made  opticians  were 
Herschel,  Fraunhofer,  and  LasseU ;  and  of  our 
own  day  are  Messrs.  Ck>mmon.  J.  A.  Brashear, 
Spencer,  and  the  immortal  Alvan  Clark.  Who 
knows  that  a  thorough  treatise  on  the  art  of  lens- 
making  may  not  be  the  stimulus  which  shall 
develop  an  optician  who  may  make  some  great 
stiride  m  science  P  Let  us  have  a  treatise  on  optical 
instruments  which  shall  be  as  complete  as  those  on 
microscopy,  gearing,  bell-fitting,  dynamos,  organs, 
bookbinomg,  &e.  An  exchange  of  ideas  will  do 
the  best  workmen  good. 

Books  (which  are  of  any  service  to  the  amateur 
are  very  rare,  and  none  of  much  practical  use.  The 
'*  E.M.''  is  the  place  for  new  ideas,  and  is  the 
medium  through  which  some  competent  writers 
may  reach  many  needy  amateurs  who  are  struggling 
for  supremacy  m  the  grandest  and  most  nsefol  ox 
all  sciences.  B«  Qabriel. 

Milford  Center,  Ohio,  n.S.A.,  Feb.  5. 


BBFBAOTIONJAND   DISFBBSION  OF 

LIGHT. 

[32115.]— Will  you  kindly  allow  me  to  draw  the 
attention  of  **  F.B.A.S.,"  ''^Sigma,"  or  other  cor- 
respondents of  your  periodical  studying  the  subject, 
to  Uie  accompanying  extracts  regarding  the  redac- 
tion and  dispersion  of  light? 

In  Dr.  T^ndall's  lectures  on  '*  Light,"  pp.  107-10, 
is  the  following : — **  The  two  elemente  of  rapidity 
of  propagation,  both  of  sound  and  light  in  any 
substance  whatever,  are  elasticity  and  densitj^.  the 
speed  increasing  with  the  former  and  diminisning 
with  the  latter.  The  enormous  velocity  of  h'ght  in 
staler  space  is  attainable  because  the  ether  is  at  the 
same  time  of  infinitesimal  density  and  of  enormous 
elasticity.  Now  the  ether  surrounds  the  atoms  of 
aU  bodies,  but  is  not  independent  of  them.  In 
ponderable  matter  it  acts  as  if  its  density  were 
moreased  without  a  proportionate  increase  of  elas- 
ticity, and  this  aooounti  for  the  diminished  velocity 
of  light  in  refracting  bodies.  We  here  reach  a 
point  of  cardinal  importanoe.  In  virtue  of  the 
crystalline  architecture  that  we  have  been  consider- 
ing, the  ether  in  manj  crystals  jpossesses  different 
densities,  and  hence  different  elasticities,  in  different 
directions ;  the  consequence  is  that  in  these  directions 
light  is  transmitted  with  different  velocities.  And 
as  refraction  depends  wholly  upon  the  change  of 
velocity  on  entering  the  renactmg  medium,  Ming 
greatest  where  the  change  of  velocity  is  greatest, 
we  have  in  many  crystals  two  different  remetions. 
By  such  ci^stals  a  beam  of  light  is  divided  hito 
two.  This  effeot  Is  called  double  refraction.  .  .  . 
I  am  unwilling  to  quit  this  subject  before  railing  it 
to  unmistakable  deazness  in  your  ndnds.  The 
vibrations  of  liffht  being  transversal,  tiie  elasticity 
eonoemed  in  the  propitiation  of  any  ray  is  ^e 


elasticity  at  right  angles  to  the  direction  of  propa- 
gation. In  Iceland  spar  there  is  one  direction  round 
which  the  crystalline  moleonlee  are  symmetrically 
built.  This  direction  is  called  the  axis  of  the 
crystal.  In  consequence  of  this  symmetry  the 
elasticity  is  the  same  in  aU  directions  perpendicular 
to  the  axis,  and  hence  a  ray  transmitted  along  the 
axis  suffers  no  double  refraction.  But  the  elastidty 
along  the  axis  is  greater  than  the  elasticity  at  right 
angles  to  it.  Consider,  then,  a  system  of  wavee 
crossing  the  crystal  in  a  direction  perpendicular  to 
the  axis.  Two  directions  of  vibration  are  open  to 
such  waves— the  ether  particles  can  vibrate  parall^ 
to  the  axis  or  perpencuoular  to  it.  Th^ij  do  both, 
and  hence  immediately  divide  themselves  into  two 
systems  propagated  with  different  vdocities.  Double 
refraction  is  the  necessary  consequence." 

I  have  given  this  extract  in  foil,  understanding  it 
to  mean  that  the  rate  of  vibration  diminishes  with 
increasing  density  of  the  ether,  **tcithout  a  pro' 
portional  inereaae  of  eUutieity,**  But  in  Dr. 
Lommel's  "Treatise  on  Light,"  pp.  244-5,  are 
these  words : — **  The  phenomena  of  anomalous  dis- 
persion renders  us  strongly  disposed  to  the  opinion 
that  neither  the  refrangibiliW  nor  the  length  of 
undulation,  but  the  number  of  vibrations,  is  to  be 
regarded  as  the  characteristic  of  a  homogeneous  ray 
of  light.  The  number  of  undulations  by  which  the 
impression  of  colour  perceived  by  our  eyes  is  con- 
ditioned, does  not  undergo  any  alteration  in  the 
passage  of  light  from  one  medium  into  another.  In 
fact,  we  observe  no  change  of  tint  when,  for  ex- 
ample, the  yellow  light  of  sodium  passes  from  air 
into  water.  The  length  of  the  tcapss,  however^  does 
undergo  a  change.  The  wave-length  is.  it  is  to  be 
remembered,  always  to  be  obtained  by  dividing^  the 
velocity  of  propagation  by  the  number  of  vibrations. 
As  the  latter  remains  unchanged,  whilst  the  velocity 
of  propagation  in  water  is  only  tnree-fourths  of  the 
velod^  in  air,  the  wave-length  in  water  can  only 
amount  to  three-fourths  of  the  wave-length  in  air. 
The  wave-length  of  a  ray  of  light  in  any  given  sub' 
stance  is  consequently  obtained  by  dividing  the  trop^ 
length  in  air  by  the  index  of  refraction  of  the  substance 
itself 

In  a  recent  letter  "  Sinna  "  stated  that  the  ether 
is  incompressible,  Vnd  m  that  sense  I  understand 
Sir  Wm.  Thomson's  definition  of  the  ether  as  '*  an 
elastic  solid,  through  which  the  planets  move  with 
the  greatest  ease,  being  nearly  m  the  same  condi- 
tion, so  far  as  our  means  of  judging  are  concerned, 
in  our  air  as  in  the  inter- planettfy  space." 

Being  just  now  in  some  difficulty  amidst  this 
diversity  of  teaching,  I  should  like  the  opinions  of 
others,  for,  as  Dr.  ^T^dall  observes,  it  is  a  point  of 
cardinal  importanoe  in  all  questions  relating  to  the 
nature  of  the  ether.  O.  T.  O.  H.  P. 


OBaAKIO    BLBCTBICIT7. 

[32116.]— Thb  science  of  what  has  been  called 
*<  Electro-Biology  "  has  been  recentiy  drifting  so 
lamentably  into  the  hands  of  the  professional 
mesmeriser,  the  table-turner,  and  the  spiritualist, 
that  it  is  necenary  for  us  to  tey  and  bring  it  back  to 
its  true  position.  "Organic  electrid^"  is  an 
extremely  imi>ortant  branch  of  science,  if  by  the 
term  we  mean  the  study  of  the  living  animal  body 
in  its  relations  to  the  electric  current,  both  as  an 
electro-generator  and  as  an  electro-meter. 

As  a  preliminary  to  some  few  remarks  upon 
electricity  as  a  remedy  in  disease,  which  I  shall 
venture  to  send  to  our  Editor  shortiy,  I  wish  te 
draw  attention  to  the  most  important  of  those  early 
results  of  experiments  in  this  science,  which  I  tkink 
we  do  not  scLfficientiy  value. 

It  is  rather  strange  that  this  branch  of  electrical 
science  should  be  ^e  one  least  studied  by  electri- 
cians, for  the  primary  discovery  which  led  to  tiie 
knowledge  of  ^vanism  was  an  experiment  in 
organic  electricity  —  Galvani's  frog  is  too  well 
known  to  need  any  further  reference  here. 

That  the  living  animal  body  is  an  electro- 
generator  is  abundantiy  proved.  The  experiments 
of  Aldini  in  1803  were  the  first  which  led  us  te  this 
knowledge.  Holding  the  skinned  legs  of  a  recentiy- 
killed  frog  by  the  toes  in  his  well-moistened  hand, 
and  touomne  the  bared  spinal  cord,  which  had  been 
left  attached  to  the  legs,  with  his  tongue,  he  found 
that  the  muscles  of  the  frog's  legs  contracted — this 
means  that  a  current  of  electrioi^  sets  in  from  the 
exterior  to  the  interior,  or  yice-versA.,  of  the 
operator's  body. 

If  we  consider  the  two  surfaces  of  the  body,  we 
find  the  whole  of  the  interior  mucous  membrane, 
with  the  exception  of  the  stomach  and  cncum.  is  a 
large  surface  oathed  with  an  alkaline  fluid,  ana  the 
exteriors—the  skin — ^is  another  laree  surface  abund- 
antiy supplied  with  an  add  fluid.  Between  these 
two  surfaces  there  is  the  animal  membrane,  the 
sldn,  and  the  mass  of  the  tissues  of  the  body.  Theee 
are  conditaons  necessary  for  the  existence  of  a 
gidyanic  battery. 

The  evolution  of  an  electric  current  in  the  oovne 
of  any  chemical  action  is  well  known,  and  there  are 
many  chemical  rearrangements  going  on  in  the 
living  body,  the  slow  combustion  of  carbon  and 
hydrogen  in  respiration,  and  tiie  many  chemical 
Qoanget  taking  i^Mse  in  secretion  and  assimilation 
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[736T0.]— Fujlty  Hnyiiw,— How  below  I  gire 
pHlienlu*  of  thia  ongiiie,  «aked  tor  b;  lonia  of 
jou  oomapondsDto,  I  mtU  ba  hftppf  to  bmn  on; 
.  uifoimatloa  wludi  wiU  aamble  me  to  mmedj  the 
bait  Tslaimd  to.  Paitioalan  ol  engine  (oom 
poand)  1  binli  iiiiwiiiin  cflinder,  9m. dim. ;  iboke, 
''"-  ■ -' — .onioff  at  |itioln;lMdoInlTe,  iiu. : 


Ct'« 


Id  the  grooTe,  and  a  ooat  ot  •ome  blaok  enamel  you 
nuj  baTO  at  band,  aomplete  the  job.  Fig.  4 
■howi  the  oomplfltfl  lamp,  the  dot!  ihoiruie  the 
holei  ooTend  with  the  flape.  F.M. 

[73718.]— Vertical  Dynamo— Bitot.— Pleye 

,  _  weak.    I  (hodld  hare  laid  : 

mudiiaea  an  gensrallj  «nwed  down  to 
J 1-._  .1  g  Bonoira. 


appealed  in 
''^Thew  mu 


[73720.1— Smail  Iiooo.- The  ajlindgn  ran  ipeak 
of  an  pioteUf  bite  of  tnbios  with     '      '■  - '^ 
wUah  win  Derar  work  wall.    It 


th  «nd(  toldend  on , 


which  ojrlinder  is  pnt  on  one  nde,  if  they  an  the 
aama  make.  It  U  bard  to  aa;  tn  wW  goiItiOD  the 
■team  blo<^  ihoold  ba  without  naiiig  en^e ;  bat 
anj  aogiDearwill  abow  yoo.  Theaaak-pmaibonld 
ba  at  oppo«ite  pointa.  F,  U. 

[TSTW.J— Sm«U  Iiooo.— Whan  a  looonwtiTe  it 
ranmiog,  it  cieatae  a  dntnght  whkh,  it  ;ou  nae  a 
aplrit-UiDp,  blowa  the  flame  neailj  oat.  Thia,  ot 
couna,  leaMM  thepTeanire  ot  aCaam,  and  oaaieB  the 
Umo.  to  atop.  To  pMTent  thia,  aoldigc  s  plaoa  of  tin 
to  the  front  of  the  Md-plate,  iriarihliig  naarlj  to  the 
gnmnd.  Thia  will  protaot  the  flame,  and  keep  np  a 
good  praanue  ot  (team.  It  doea  Dot  nutter 
which  aide  the  ejlinder  ia  pUoad  on,  provided  the 
valrea  in  the  ateom-cheet  auotly  oomdde.  The 
podtion  of  the  iteam-oheat  ahoold  be  auch  Uut 
when  the  oylindar  .i*  ,Bt  the  dead  oentie,  the  vilve 


I  cjliudei  (off  whidi  the  card  niidei 


_„ ..Jilted  direct  from  .  _   

bat  ij  meaiu  of  torwt.    See  aketcb  incloHd  here- 
with. Mechanio. 

[T36§3.]  — Olookwork  Bprlnr.  —  Aj  "New 
Baader"  wonld  no  doubt  have  to  get  hii  geaiing 
mads  bra  miUwiight  or  mginecr,  it  would  auielj 
be  the  mtht  war  to  oonanlt  him  abant  detaila. 

G.  H.  S. 

[73711.] — DeTaloplnff  lAmp. — Aa  theae  are 
now  beooming  lo  cheap,  it  will  acaroely  pay 
"W.  J.  D."  tomaka  one  bimialf;  however,  if  be 
iaa  bit  "handj,"  he  can  manntactnis  one  tor  a 
few  p«BOe,<thna:  Pmnire  a  biacoit.lin  about  Sin. 
long  br  41in.  aquare.  Waab  off  paper  wall,  and 
■oite  cm  tiie  Ud.  Now  cat  a  piece7|ia.  hj  SJin. 
ovt  of  the  bottom  (whioh  aide  will  form  the  front 
ottlw  lantern},  and  from  the  piece  taken  ont  out 
two  rtripa  71U'  b;  lin.,  and  hammer  them  into 
A^M oiTtg,  1  (cnMB aedion).    Soldm thoae piecea 


br  60  Fuller  batteiiea  ?    How  long  will    . 
nm  abaight  off  F    What  proportioni  muat  batteiiea 
be  cbaiged  with  ?  Euii;rBia  Iixvaca. 

[73732,]— Xotlon  Wanted.— Below  I  aend  two 
akcCehaa  of  airangemeDt  for  ringing  an  elocCric 
bell  whco  tha  ponkba  ia  dthet  atoppad  or  goea  too 
alow.  In  No.  1,  A  ia  the  pankha.whed  which  ia 
looae  on  the  abaft,  and  taataned  to  the  wheel  ia  the 
nlent  feed  F,  which  giipa  the  friotion  pulley  B 
(|wbioh  ia  faat  on  the  abut)  when  the  pnnkha  rope 
ii  being  pulled,  but  alidaa  on  it  when  the  wheel  A 


down,  the  halla  fall  in,  make  oootaet,  and  r 
ball.  In  No.  2,  the  aame  parta  are  naad, 
that  a  pair  of  friction  puu^f  dzira  the  1 
which  oontaina  mBCaiy,  and  tiiie,  oa  btiagt 
aaaumea  the  parabolic  form,  and  bcooki  ■ 
with  the  acrew  K,  which  can  aa  lownedto  a 
apeed.  If  the  poller  alowa,  the  iatKm  t 
laTel  in  the  tube,  and  nukea  contact^  I  h 
ot  theae  mar  meat  yoor  caae ;.  bat  I  imagit 
ia  to  be  oaed  with  natirea  in  Indi^  tta « 
ringing  ot  the  ball  will  prore  a  gmuar  am 
than  the  ilowlng  ot  tha  ponkluu  8n 

[73r34.]~Moob»nieal  Punt.— Conaiiefi 
abort  diitanoe  you  would  nnnire  to  jtM 
pant,  and  the  ilow  late  of  apoea  mieaaaair,  I 
certaunly  adviaa  a  coil  apring  with  ataro-Sad 
peller.  I  hare  had  couaidarabla  espeiiMM 
une  ot  ihooting  and  propnlnoo.  Ifjonwilta 
yoor  addraaa,  I  will  go  mto  detail  and  EOmn 
with  yon.  1 

[73764.]— Sonwe.-I  oauaot  nndantaal 
lite  of  me  how  thia  queriat  can  out  aqoan  tl 
aorewi  and  nnta  to  fll,  without  knowing  fti 
caliper*  and  depth-gaogea.  A.  Hot 

[73755.1— AocnunnlatoiB.— If  ■ 

get  Sir  D.  Balomon'a  treatiM  on  " 

and  atudy  it  thorangfaly,  ha  will  sn*  tba  Aral 
mait  of  hia  qnary  anawersd.  Ur.  BoUddi 
Buppty  him  with  a  treatiae  on  "  Djnamo-lt 
for  tha  aeoand  ;  and  the  atndy  ot  Wartt'a  "  I 
Uetallorgy,"  and  a  few  months'  praotics, 
aattle  tha  remainder.  Seriooalr^  how  eaa  I 
aridsotly  knowing  next  to  """'"g  of  th*  I 
expect  to  get  in  a  reply  kDowladge  of  tfcnt' 
biandkea  ot  the  appucalion*  oif  elaofartaty, 
can  only  be  acquired  by  the  regular  piooaai  e 
and  practice.  Bl 

[737a5.1— Aoonmnlatan,  &o. — Snppo 
ose  three  lampaot  25*.  and  lOc.p.  osoh;  aa 
further  mppoia  that  what  with  rnaiafaiiiie  0) 
&c.,  you  will  need  i  ampciee  to  light  tt> 
Umpa,  and  web  cell  ot  accnmnlator  haa  aa : 
ot  2  Tolta,  you  will  need  121  calls,  or  in  ^m 
cdlj.  Now,  each  aqiare  toot  of  poaitiva  lead 
ia  eqoal  to  abont  G  ampiie  honra,  and  a*  l< 
want  4  smpi>re^or  121ioarB,  equal  IS  ampin 


flio/ 


Ouz 


•w^f}]i-  .1 


t7,i& 


n,^-. 


on  to  the  atrlpa  Utt  after 

opanlan,  allowing  tkem 

Haatraniil  in  thacr  plaoaa  will  fom  paart 

glaw.    NaitbMe  Iota  t~'"  "~  ' —  - 


cutting  on  the  aide*  of  the 
to  project  al^tlj.    Thesa 

will  lonn  {troorea  for  the 

ftnv  holt*  |ia.  diam.  aboat  jin. 
ot  each  of  the  four  aides,  and 

J  oxer  them  fonr  flspa  of  tin 

Ml— diag  the  widtti  ot  the  box,  to  prerent  tha  light 
eoHing  tbiongh  thoas  rentHslion  holss  from  injur- 


^  lc/i,eip.<^i 


n. 


Stale  I'/i  --    l7mt 


f,  /f/.lr.  ft.. 


n  ¥...r..J    ..  "1 

ff  *....)  .),- 

4-i— 

fh.,  ■). 


Ing  the  pistai 
cTlCwfihau 


fiMS  oi  tin  M  Fig.  2,  band  dicular,  and  sol 
«ds  tiwrthsr.  Now  Mlder  the  ptwa  thos 
b  a  koto  ia  the  oeoba  of  the  top  jntt  large 
tonodrait.  Fm  the  botsi  of  this  cut  a  pieced 
Hm  t»  Fig.  3,  bend  the  ends  together  and  aoldac 
togatkK,  thus  forming  a  conical  ci^i,  whidi  i*  to  be 
fMtaasd  on  to  tha  thise  maU  projeotiana  of  Fig.  2. 
A  [baa,  of  mbj  glaM  Juat  large  enough  to  aUde 


ia  running  the  oppodte  way.  On  Uie  ahalt  to  whidi 
B  ia  fastoiied  ia  a  flywheel,  C,  which  keeps  up  tha 
ihatt'a  apeed  while  the  wheel  A  ia  mnnlng  the 
rererss  way.  On  the  aame  abaft  there  ia  alao  the 
governor  D,  which  makes  contact  irith  the  oont&ct- 
rin^  and  bruah  H,  when  not  in  motion.  The 
poutiaa  ot  the  goremor-balla  is  determined  by  the 
apring  E,  which  can  ba  adjosted  to  anit  any  speed 
of  polling.  Now  loppoae  the  pmikha-wdUi  to 
eommeiMe  palling :  the  atleat  feed  F  grips  tha  wh*«l 
B,  and  larSras&e  flywhsal  and  gortmor.  On  the 
specified  apaad  being  attained,  the  gorcwwr-baHa  fly 
out  and  bnakthe  contact,  and  so  canaa  tha  bdl  to 
cease  ringfaig.    If  flu  ponliha^waQah  atop*  or  ilowi 


the  rarfaee  ot  the  poaitive  lead  plates  in  ea 
must  not  be  leaa  than  Saj.tt.  The  platea  na 
exceed  -^  in  tbickneaa.  To  know  when  th 
requires  incieaaing,  it  is  well  to  take  the  a 
grarity  from  time  to  time.  With  reheard 
amount  ot  wire  for  dynamo,  I  Bhonld  oh 
No.  20  on  the  annatore,  and  61b.  No.  22  > 
flddi.  For  your  pl&ting.bath  for  banjo  see  i 
dazed  stoneware  pan.  Attach  the  rin  of  ba 
the  wire  comios  from  sine  ot  batten,  and  b 
piaoe  ot  aQTer  to  the  wire  coming  biim  the 
plate.  Let  these  not  tondi  in  the  bath.  Hi 
plating  aolntion  is  cysnide  of  aElrer  dissoli 
qyaniu  ol  potaaaiom.    The  length  of  ttm 


Fbb.  27,  1891. 
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.  .  .     -.-•limg, 
.    jejat  of  flune  ii  axpallad  in  tUT^ioiir.    It 
proonnUe    fioin    t&a    ymaatt    of  dmatoJ 
latiu.    I  am  lon^  t  have  not  ttma  to  aupr  tha 

DUD  Hid  dncripboD  from  "  WiUiuii'i  Huid- 
:    of    Chemiod  Hanipnlatioii*,"   whare  other 
:«  alio  Olutfratad.  Bofl. 

L    [73TGS.]— Wlmiliant  Kaohlne.— The  greater 
^l«  namtar  ot  aectioiu,  tlia  euier  ii  It  to  (twrt  the 
IP*"**'"' ;  bot  the  ihorter  are  the  aparki. 
^  S,  BOTMSB. 

ii  [73799.]— SlMtromotor.— To  Ms.  Bottohb  ox 
An.  Allsof. — Begin  br  thioiring  a»a;  ^nr  brua 
Nibbiiu.  t>nm  jour  fldd-magnet  ooraa  with  biowD 
i»«T»t  glued  OD,  wind  them  with  about  lib.  on  i 

^  No.  18  wire.    Tan  ma;  pat  on  about  I2oz 

■iS  for  the  aimatnre,  and  oonneot  up  in  ieriai  with 
Idb*  bnialiei.  S.  fionosl. 

^  [73761.]— BDAmeUinr     Oyolea.— "  Inquirei " 
^a  find  eiaoUr  fhtt  he  wuta,  with  an  ibuitia- 
Mlton  of  (Ditabla  onn,  on  p.  172,  April  20,  isas. 
a  Nun.  Dob. 

^  [73762.]— Orlndatane.— Wall  wadi  the  atone, 

[73762.]  — Orindatone.  — Your  itona  reqnlree 

'-(Uliing  diy  with  a  piece  of  square  rteel,  need 

Iwan  to  gira  it  a  longh  tMe,  and  trim 

■■-■traight.  Spe 

r37S5.}— Win   Colts:    Why   Better    than 

'lOneaP— ToMB.BoTro:iB.— 1.  Becauae  ' 

can  be  annealed  much  aoftar  than  iron 

icaoM  omog  to  the  disoontumity  ot  the  Iron 

^ 1,  tha  magnatiaatioti  and  demagnetisatioa  ia 

^Bodk  more  inadea  and  perfect,  no  oron  eatrent* 
g^ebtg  aet  up  in  the  oore  itielt ;  henoe  the  altama- 
Jliiiiii  can  and  do  take  plaoe  much  mare  mpidlj,  and 
ytttt  ooil  a  pro  lanto  mora  effectiTe.  The  coiIb  wi'^'- 
^■■Uu  corei  to  which  yon  have  compared  your  aoli 
MMHii  ooils  moit  have  beau  very,  very  bad  far  y 
Kot  to  have  noticed  the  great  lUSeniQCe  in  reaul  , 
^dlich  amonnti  to  quite  5<3  per  cent,  in  favour  ot 
Wia  wire  core.  3.  Bottosk. 

[73765.]- Wire  OoQ.— In  reply,  no  doubt  j- 
IKot  your  con  to  work  all  right,  aa  you  auppote, 
■lillig  a  solid   csre  inrtead   of  iron  wire,   but  tne 
VMWou   in  using  wire  is  thii : — Fint  of   all,  the 
WBrrent  from  aecondaiy  ooil  dependi  I 
BHued  by  the  ladden  change  or  ceaaatjon  of  primary 
■aorrent  and  magaatiem,  and  by  oaing  a  bundle  of 

K — : —  • ..jpjj  jiiaj^  of  ,fipg  ]oam 

while    in    solid    ODree    I 


[7371 
■oUd 


[73768.]— Water  Oapaolty   of   Tank.— Tout 

of  one  end  k  length.      The  area  of   a  circle  k 
diameter*  x  '7851.     Thanlor  tha  oaae  giTen,  dia- 
meter 2'5'  X   ■78S4  .  l'9087eq.tt.,  x  leogth  6'oft. 
-  26'997So.(t,  and  a  ouHc   foot  ot  water  -  a'2*    ^'V 
gallon*  1  thnetore  the  oapadty  U 168-3662  gallooi.      ^^ 


■Itny*  envelop  the  oage  untit  the  nighti  grow 
ivanu,  and  I  need  hardly  add  that  the  room  elutnld 
lave  a  &re  therc^  from  October  to  June— day  and 


inchae,  and  oonvert  Into  gallooi  if  required.  Thui, 
aooording  to  yoor  qnattion,  a  circular  tank  ot  2'Srt. 
"  '  "  l*I69'26S3e  X  5-5  -  oapadtj  in 
6'2321  galloaa. 


[73769.1— Dook  -  ante.— 33ft.  __  .._. 
nearly  ISlb.  per  aqnare  inch.  To  Snd  the  preaauce, 
take  half  the  hetgbt  of  water  outnde  the  dock,  and 
as  33  T  15  :  :  fi  :  2-27  piteaora  par  aqnare  inch. 
Multiply  this  by  tha  area  ot  tha  dock-gate  expoaed 
to  the  water  in  square  inchea,  and  you  have  the 
total  promts  on  the  gate;  ao  2'2l  x  120  x  120 
-  32,6381b.  It  the  water  were  only  half  the 
height,  or  Sft,  It  would,  of  ooone,  be  half  thia,  or 
I8,3Hlb.  SimHX. 

^73769.]— Freeanre  on  Dook-Qate.- To  deter- 
mine prBunre  on  above  it  ii  nsoaoary  to  find  the 
average  presaore  upon  a  aquare  foot  of  ita  aide,  and 
multiply  tha  product  by  the  area  ot  the  gate  in 
•quare  feet.  For  example,  a  cubic  foot  ot  water 
weigha  62ilb.,  and  aa  the  gate  ia  10ft.  high,  the 
preeaare  on  a  aqoare  toot  at  the  base  would  be 
la  K  621  -  6261b. ;  bat theaveragepreaiuie 
aide  would  be  half  that,  equal  f'  •""<- 
multiplied  by  tha  area  in  square  teet  ot  the  gate 
aquali  1?J<10_k_6^  .  31,260Ib.  proaure  on  the 

whole'aide  of  the  dock-gate.     Similarly,  to  find  the 
preeaure  when  the  water  ii  Sft.   iugh,  62]   x  2| 


«2»lb.,  which 


averace  prsaaara  In  pouada 

f  il'2-  7,812-51b.,  which  la  the  number 


[73777.]— Falntbir  on  Zlso.— The  reMon  wl^ 
^.untdoea  not  adbaie  ii  thattheanitaoeof  linol* 
nkooth,  and  holdi  firmlja  film  ot  air  whiah  paint- 
ing do«a  not  Naaove.  Thli  air,  and  ai^  aMatiire 
whidifindiitaway  inbyoapillarf  aoUon,  espandt, 
pradudng  bUtteiB  and  imppinK.  The  ramadj  to  to 
prodaoe  a  coating  iriiiGh  &  a  mw  put  ot  the  dnc 
mrfaoe,  and  mutes  with  Uie  paint.  Oiy-obloride 
af  dno,  diemieBlIy  formed  on  the  diio,  forma  an 
irremoraUa  ooatlog,  and  also  a  pi^t  nidtlng  with 
the  oil.  Thec«  are  aaveral  meana  ot  prodadw  thi*, 
but  Bottger'e  ia  the  simplest :  1  put  aadi,  bj 
weight,  of  chloiide  of  copper,  nitrate  ot  copps, 
chloride  of  ammonium  (aalammonlao)  and  hydro- 
chloric acid,  diaaolved  in  64  parti  ot  water.  Bnuh 
tha  line  over  with  thia,  and  allow  It  to  dry  tor  at 
least  a  day — two  da^  are  better.  A  dark  gny 
coating  forma,  whioh  is  ozy  •chloride  <^  line,  flnaly 
attaohed,  mixed  with  fine  powder  of  copper,  thaa 
paint  with  any  good  oQ  pamt  The  duration  will 
depend  on  the  qnali^  of  Om  paint,  a*  in  anr  other 
case ;  but  the  adhesion  will  be  perfect,  whether  the 
paint  is  ot  the  best  or  not.  I  had  all  my  new 
gutCeiii^  and  spouting  treated  iulide  and  out  13 

tears  ago.    That  at  the  back  of  the  hoasa  has  never 
ad  anything  done  to  it  ainoe,  and  il   ' 
though  not —~-" 
has  protect!., 
leaves,  &c, 

[73778.]— Qravlty  Cella.— No  ^edal  oare  is 
needed  to  keep  these  in  order.  Tha  only  pmcan- 
tion  which  diould  be  taken  ia  not  to  shake  we  eells. 
Why  do  you  wish  to  prevent  copper  being  deposited 
on  copper  pole  ot  battery  P  It  only  increases  thick- 
ne«>  Di  plate,  which  ia  helpful.  It  is  thednoyon 
lO  protect,  and  for  this  p 


of  pound*  the  gate  would  be  relieved.   Subtracting 

7812-6  from  31,260.  we  get  23137'5ib.  —  *'■ 

sure  the  gate  only  has  to  Mai  now. 


1.  W.  L. 


[73770.]— Winding  for  ArmatnTea.^As  yon 
do  not  say  what  output  in  volts  or  amphrea  yon 
wish  your  machine  to  give,  I  can  ouly  give  you 
rough  approiimation.  Wind  the  armature  with 
about  6oz.  No.  20,  and  the  Ssld-oiaguets  with  31b. 
No.  22.  Cfflmect  up  in  shunt.  Let  the  cores  be 
wide,  4)in.  high,   |iu.  thick,  wijh  rounded 


edges. 


I.  Borroin. 


^j --    -_ d  current,  as  I 

say  yon  know  the  current  from  seoonda^  wire 
VDU  IB  momentary.  You  can  easily  teat  the  eliect  of 
—  ill  by  using  a  vacuum  tnbe.  Tha  oonsbnction  ' 
«una  aa  above  only  relatea  to  InductiDn  ooils. 

Mici. 
[73766, -'Bobber  BprlnK— Pure  rubber  should 
mat  be  kept  in  water ;  but  I  do  not  think  that  the 
durability  of  vulcanised  rubber  is  lessened  by  such 
traatment.  A  common  article  will  rapidly  detaric 
nUe  Quder  any  droumstanoes.  Sn. 

[73767]— SafWy- TalTo.— Nobody  can  tall  jon 
in^out  knowing  the  diam.  ot  the  valvr  " -" 

[73767.1-aaiiBty-ValTe.— I  suppoee  thU  is  one 
of  the  anbutj  open  lever  valvee,  in  whioh  tha 
Talve  and  wei|dit  am  both  on  one  side  of  tha 
foterum,  and  idth  a  seat  slightly  bevelled  on  its 
upper  part.  Tbaa  moltiplj  the  area  of  the  valve 
in  squam  indies  at  half-way  up  the  bevel  by  the 
preesoie  ot  «t«aa  in  pound*  pra  square  inch,  and 
nom  tUs  snbtraot  tha  affeelive  weight  of  the  valve 
■nd  lever  found  br  attaching  them  to  a  apring- 
InUance  Just  above  the  position  of  the  valve.  Md- 
tiply  this  wei^t  by  the  distance  from  the  tulcmm 
to  i^ve  in  indue,  and  divide  by  the  weight  of  the 
aafety- valve  weJAt,  which  will  give  the  number  of 
taah«  from  the  ralvnm  for  that  partioolar  weight. 
eoke  for  a  boiler. 

[7376S.]— Water  Capacity  of  Tank.— Multiply 
*  the  area  of  the  tank  in  sqoare  teet  by  the  depth  in 
■  feat,  and  by  G'21,  whioh  will  give  its  capaaty  in 
>  galloua.  Tha  capacity  ot  the  tank  given  iB7 
■>  X  r,-^  K  6'21  -  lefl  gsUon*.  Spornx. 

[73763,]— Water  Oapaotty  of  Tank.— Par- 
'  ba^  the  easiest  method  to  find  the  above  is  to 
2<  square  the  diameter  in  inahsa,  and  multiply  the 
J  wodnot  W  tlu  paspaarilBiilar  height  in  inchee, 
S  oMding  the  number  thna  fonnd  by  3fi3,  the 
2  onotiant  will  br  in  «anaa*.  Vac  asam^  3D  x  30 
,  ■  900  X  66  -  S9,mi  V  363  -  laS  AVgal. 
i  B.  W.  L. 


Coal  is  cheaper  and  batter  than  cc 


[73771.1 -SeU-Inanetioa.-This  U  mooh  too 
big  a  subject  to  answer  in  a  reply.  The  whole 
matter  has  been  eo  mystified  by  the  theorising  of 
mathematicians,  that  soareely  any  one  undentands 
it  thoionghly.  In  truth,  there  is  no  such  thing  at 
all:  It  la  a  misnomer  tor  tha  magnetic  raaotioa  of 
Uie  air,  and,  therefore  it  does  vary  with  the  current. 
When  the  new  unit,  the  Henry,  becomes  popu- 
larised, tha  subject  will  be  more  studied.  So- 
called  self-induction  is  first  the  eoergy  taken  up  in 
magnetiiatiou  of  air  and  the  wire  itself,  which  re- 
■pjMara  aa  electro -motive  toroa  generating  the 
extra  current.  Sioiu. 

[73772.]  —  Botttn*  Transit  Inatmment.- 
"  Amateur  "  ia  ^uita  right  in  supposing  that  at  a 
atatiott  aitoatad  m  2°  ot  West  lougltade,  any  given 
atar  will  come  on  to  his  meridiui  eight   minutea 


■Amateur"  addi^aea  to  the  Writer  of  Aatro- 
nomioal  Notes,  I  may  periiaps  be  permitted  to  sai 
that  il  he  finds  any  dimcnltus  in  setting  a  small 
transit  instrument,  I  will  be  very  pleaeed  to  hel; 
him  it  he  will  publiahhia  address.  There  are  a  few 
little  detaHi  to  attend  to  it  the  best  results  the  instru- 
metits  can  give  are  desired,  and  it  is  poiaible  that 
"  Amateur      ma;^  not  see  hia  way  quite  clearly. 

ormj  of   Lis "" 

~  mce  of  othi 
W.  J.  HkymOuw. 

61,  Fairhold-road,  Stamford  Hilt,  N. 

[73773.  ]  —Dynamo- Winding.— The  drum  being 
so  short  In  proportion  to  ita  diameter,  yon  will  not 
be  able  to  use  a  larger  wire  than  No.  IS  to  get  SO 
volts  at  1,260ft,  angular  velocity  per  minute.  Thii 
will  carry  3  amptrea  safely.  It  would  be  )iardl; 
worth  wlula  oompounding  so  small  a  machine ;  but 
luppoeeputry  jib.  No.  16  far  the  series,  and  lOlb 
No.  22  tor  tha  shunt  ooils,  yon  will  not  be  fai 
out.    Core*  7in.  long  will  take  the  wires. 

S.  BoTToira. 

[73776.]— Parrota.— I  have  had  a  large  green 
Isnl  from  India  in  my  poaeeanon  far  Biita«i  years, 
and  he  has  occasionally  suffered  from  sueeiinB 
caused  by  oold  draughts  ot  air.  Plenty  ot  red  oa^. 
sicnm  should  be  daily  given  to  these  parrots.  Then 
eyes  should  be  never  near  a  door,  but  placed  before 
a  window  in  a  sunshiny  aspect.  Oily  food,  such  aa 
Bnuil  nuts  and  filberts  (fresh  and  sound)  given 
fnquently.    A  stoat  oover  ot  felt  fioor-doth  should 


pole,  which  ia  a  great  in 
on  gravity  cella.  F.  juasw. 

[73779.1— Battery  fOr  Iiamp.— Uae  fonroeU* 
of  Puller  s  battery.  Place  the  amalgamated  lino 
rod  in  porous  pot,  and  carbon  plate  in  oiTtar  isr. 
Charge  tha  latter  with  chromic  add  3oi. 
1  pint,  vitriol  3oz. ;  the  poroos  pot  with 
water  1  in  12.  This  is  tor  a  su-volt  2\c,p.  lamp. 
See  also  replieato  similar  queries.         F.  AaxBW. 

[73730.]— Kleatro-Uotor.- B.  and  8.  signify 
Brown  and  Sharp's,  and  is  an  American  wire-gauge. 
A  12-diviiion  commutator  will  answer  just  as  welL 
See  above  for  making  chromic-add  battery  (73779). 
Use  two  layers  ot  lu  d.c.o.  tor  primary,  and  4oa, 
36  s.e.  for  seaondary,  for  iin.  spark ;  for  lin.  spark 
Die  60s.  38  B.C.  tor  secondary.  Primary  same  an 
as  above.    tTse  oondeneera.  F.  Abxbw. 

[737S2.]—Balbs.— Whoever  told  yon  that  bulbs 
do  not  produce  seed  (meaning  the  flowen,  of  aonrss) 
knows  nought.  They  sU  produce  seed  under 
favonraUaoonditiDns;  bat  that  seed  needs  a  kog 
A*  you  say.  How  can  hyMds 
exoept  by  means  of  seedf  Two  or 
three  yean  would  be  required  attw  the  seadUnga  to 
Mt  some  to  Uoom.  Certainly,  many  of  the  oommon 
bolbs  are  virulently  poisonous :  but  the  lUy  boni* 
eaten  by  the  Japanese  are  harmlen,  though  soaroely 
profitable  aa  food  in  thia  coontry.       Ninr.  Dob. 

[737S2.]— Bnlba.—Bulbons  plants  produoe  seed 
the  same  a*  any  others.  Ton  may  easily  see  those 
of  daffodils  after  the  flower  dies.  Too  wIU  find 
directions  how  to  grow  various  bulbous  plants  from 
seed  in  any  good  gardening  book ;  but  it  takes  at 
least  two  years  to  reach  Uie  flowering  stage  of 
most.  Cyclamens  sown  now  may  bloom  next 
spring  :  at  all  events,  I  am  tiying  to  gst  some  to  do 
■0  ;  but  success  would  be  more  ukdy  in  a  country 
greenhouse  than  In  town  vr.  Lilium  auratom  at 
6d.  per  bulb  would  be  rather  dear  eating. 

[73782.]— Balb«.— Nearly  every  known  bulb 
under  favourable  oonditioas produces  seeds;  buttha 
ripening  process  ia  deteriorating  to  tha  plant  -  I  dip 
off  all  seed-vessels  with  sdasors  directly  they  an 
formed,  thua  detotiug  the  juioee  whidi  would  be 
wasted  to  tha  improvement  of  the  future  fiowers.  For 
instance,  the  omon  and  the  daffodil  seed  abundantly 
—the  new  and  valuable  varietiaB  of  the  latter  are 
just  now  being  raised  in  this  manner.  Only  the 
profeasional  florist  devotes  his  time  to  such  results, 
tor  soma  seedlings  take  years  to  attain  maturity,  at 
ia  the  case  ot  Dutch  byadnth*,  and  most  of  the 
exotic  lilies.    A  large  majority  of  flowm  bulbs  are 

a  ot  them,  I  si 


LiliaosB    and 


AmarylCds— beware  of  them,  I  say.  I  am  finding 
lats  luad  and  dying,  after  their  recent  ravages  in 
my  bordeia,  where  they  have  scratched  up  and 
devoured  sundry  bulbs  jost  springing  into  leal^ 


Eos. 


— Bulba.- Seeds  are  produced  bv  plaata 
[  "corms."     A  bulb  is  reaUy 
with 


[73782.1— Bu 
having  ''Iralbs 

nothing  more  than  an  underground  stem,  wita 
rootleta  attadied  to  ita  base.  We  have  seeds  de- 
veloped in  the  Colohicnm,  a  plant  belongfag  to  ■ 
oloedy  (dated  order,  i.e.  MeUntheaoen;  Int  tka 
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[OW  TO  COITBTBUCI  A  aTTASTES 
CHIHIHS  OLOCE-Z. 

4S. — The  Haminar-Baok,  fto. 

FIQ.  80  is  a  general  view  of  the  hammeT- 
work.  A  is  a  tiar  of  biasa  }in.  or  fin 
J  }in.,  and  2|tn.  long,  screwed  to  the  olook' 
Uktea  in  the  position  shown  in  Fig.  81.    Ii 


.  are  eight  slots,  in  which  the  hamnu 
»m8  work.     These  are  kept   np  by  mea 
I    springs    B    of  thin  bniBS,  screwed  to  a 
'ame,  C.    This  frame  can  either  be  a  cast- 
ig,  or  con  be  built  up  of  sheet  metal.    II 


fixed  to  A  by  two  screws,  as  shown.  By 
lie  airangement  the  whole  of  the  hammer' 
ork  can  be  removed  on  imsorewing  the  bar 
from  the  plates. 

(p.  303  of  Vol.  lOJ.) 
'  ig-bairel  wu  mode 


t      V     2     J      *     S     \      f    ,  ^ 

uiJiJLnjiJiJuujrxl 

[in.  long,  and  was  carried  to  within  ^in.  of  the 
oat  pl^e,  and  jin,  of  the  back  plate.  The 
IF  A  must,  therefora,  he  slotted  as  shown 
1  Fig.  82.  Each  slot  mnot  be  Ain.  wide, 
id  jin.  deep. 

^e  hammer-Et«ms  ai9  made  of  flat  steel 
xmt  iin.  wide,  aa  in  Yig.  83,  and  aM  all 
Toted  on  one  wire  passea  thionsh  the  bar 
(Fig.  SO).  The  oiiUIng  ol  me  hole  is>t 
VOL.  Zjn.-No.  18M. 


this  joint  wire  will  not  be  a  vary  difficult  job 
if  the  bar  is  slotted  first.  Anotiier  way  is  to 
make  the  slots  wider,  say,  full  Jin.,  and  build 
up  the  hammer-stems  as  shown  in  Fig.  64. 


The  part  A  is  brasa,  the  stem  is  round  steel 
wire  paaaed  through  it,  and  fioldered  in. 

The  hammei-heads  are  screwed  tightly 

to  the  stems,  and  must  be  of  ^in.  stuff,  and 
all  the  same  size.  If  graduated  to  size  of  bells, 
the  small  ones  will  be  lost,  and  only  about 
the  loat  four  will  be  heard. 

The  modern  idea  is  t4).make  the  hammer' 
heads  of  braaa ;  they  used  to  be  made  of  steel. 
Brasa  gives  a  oomparatiTelf  soft  tone — steel 
a  sharp,  dear  ring.  Personally,  I  prefer  the 
steel  tone,  in  spite  of  the  almost  unirersal 
praotioe  nowadays  of  using  brass. 

The  hammei-apringa  are  screwed  to  the 
frame,  and  set  by  a  second  screw  just  below. 
By  this  meana  the  pressure  can  be  regulated 
to  a  nicety.  If  preferred,  the  springs  can  aU 
be  cut  fnna  one  sheet  of  biass  in  the  form  of 

The    tails    of   hammer  -  etems    must 
hardened  and  tempered,  and  rounded  off 
shown  in  Fig.  83,  and  finished  off  with  a 
high  polish. 

The  stems  muat  be  quite  upright,  and  aU 
in  a  straight  line.    They  "  baak  "  upagainst 


the  bottoms  of  the  slots  in.  which  they  work, 
andean  be  "  regulated"  by  filing  the  said 
alots. 

When  the  entire  hammer  work  is  done,  the 
comers  of  the  back  and  front  plates  must  be 
cut  away,  as  shown  in  Fig.  81,  to  such  i 
depth  as  to  allow  the  tails  of  hami|iera  to  conu 
within  about  i^rin.  of  the  suriaoe  of  chiming. 
barrel,  and  the  bar  must  be  "canted"  slighUy 
to  insnie  that  the  hammeT'tails  point  to  the 
centre  of  barwl.  ' 

The  next  thing  is  now  to  fix  the  bells 
themselves. 

The  exact  size  of  bells  is  a  matter  of  fkD«y. 
Large  ones,  of  oourse,  give  a  more  powerful 
tone ;  but  I  would  warn  headers  that  powerful 
tones  are  of  no  use  in  a  sTuall  oate.  Indeed 
they  are  not  heard  as  well  as  smaller  bells 
would   be.    Therefore,   unless  a   fair-sieed 

«e  is  contemplated,  I  should  not  advise 

ore  than  3in.  or  S|in.  bells.    This  sia      ' 

lorse,  refers  to  the  largeit. 

Fig.  8a  ehowfl  how  bells  are  fixed.    13ie 


standards,  A  A,  maybe  made  either  of  brass 
Qtt  steel,  though  steel  is  more  usual.  The 
spindle  on  which  the  bells  are  fixed  is  of 


steel  wire,  fairly  stout,  and  the  bella  aro 
separated  by  means  of  amalt  wooden  nuts 
between  each,  and  are  all  tightened  up  by  a 
nnt  on  the  spindle  inside  the  smallest  bell. 
Qreat  care  must  be  used  in  handhng  the 
bells,  for  they  are  easily  broken.  They  must 
be  adjusted  so  as  to  Driu^  the  edges  all 
within  Ifin.,  aa  shown  in  Fig.  66,  which  is 


Fly    66 

a  bird's'Sye  view,  and  the  entire  batch  must 
be  fixed  so  that  when  the  liaBim.eT3  are  at 
rest  about  Ain.  intorrenes  beiween  hammen 
and  edges  of  bells.  It  will  be  seen  that  the 
large  bell  is  at  back  of  dock. 

43.— PlnDln?  the  Bairsl. 

Place  barrel  and  hammer-work  in  position 

between  the  plates,  as  shown  in  Fig.  87,  and 


mark  the  surface  with  a  steel  point,  exactly 
oppoBit«  each  hammer-tail  (the  shoolder  of 
front  pivot  being  in  oontaot  with  the  front 
plate).  Then  shift  the  barrel  till  back  pivot 
rests  against  the  back  plate,  and  again  mark 
the  surface  opposite  Nos.  3,  4,    5,  and  8 


.  .  (No.  1  strikes  the  Miallat  bell). 
These  last  fourare  usedinthe  "  Westmiaster" 
chimes.  Clocks  striking  the  hoar  on  No.  8 
beU  use  Nos.  2,  3, 4,  and  7 ;  but  in  this  clock. 


as  a  separate  gong  is  used  for  striking  th» 
hours,  the  first  method  is  to  be  pTeferred. 

Having  done  this,  centre  barrel  in  the 
lathe,  and  with  a  pointed  cutter  trace  circles 
round  it  at  every  mark  made,  making  the 
lost  font  (Nos.  3,  4,  5,  and  8  for  "  West- 
minster "  chimes)  deeper  than  the  others,  to 
distinguish  them  more  readily. 
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When  a.  paiaage  is  opened  from  the  intetior  of 
tho  boilar  to  tbs  Ub  m,  the  ntteodtuit  con  auHj 
anatein  by  the  tgrseB  of  water  whether  the 
puai^  is  Qkar,  and  any  air  which  may  be  in 
the  Mpo  oaa  aljo  be  driTen  out  through  ths  bib 
M.  for  facilitating;  the  removal  of  dirt  or  other 
obabide  to  the  tree  entrance  of  steam  oi  water  to 
the  ;^pe  h,  a  ici«w  ploK,  »,  ia  provided,  which 
can  M  readily  removed  lor  the  purpoee  of  in- 
Mrtinga  wire  or  rod  into  the  pipe  A>. 


OAEDEN  FBAHaS  AHD  AFFLIANOSI 
BiriTABLB  FOR  HOME  00H8T&1TC' 
HON, 

WE  are  now,  let  ob  hope,  emerging  from  the 
excestdTe  cold  of  the  past  two  moathi, 
and  are  warraiited  in  the  belief  that  niriiig  '- 
again  within  metuurable  distance.  Hence 
behovea  those  who  own  a  garden  to  make  the 
necesBary  preparation  for  its  unltare.  And  here 
the  amnteur  mechanic  has  a  fair  Qeld  of  labour : 
the  matter  of  garden  frames  and  snndry  arml 
ances,  which  are,  or  ooght  to  be,  quite  witbi 
his  capabilities.  In  fact,  the  work-bench  and 
the  lathe  may  at  this  season  be  very  profitably 
employed  in  the  construction  of  appliances  with- 
ont  which  garden-work  is  only  possible  to  a  very 
linutod  extent.  The  <»ipeitter's  bench  has 
perhaps  of  late  year*  hardtv  maintained  in  these 
pages  the  prominence  which  it  deservea,  havini 
Deem  thrust  into  the  background  by  the  lathe  ant 
its  belong^gs ;  so,  with  the  Editors  permission, 
I  propose  to  give  it  a  brief  tam.  And  starting 
at  the  beach  itself,  I  can  tutrdly  help  drawing 
attention  to  those  of  German  make  or  German 
pattern  as  peculiarly  adapted  to  the  requirements 
of  an  amateur.  Ponderoos  as  Uie  woodwork  of 
old  Bergeron's  lathes,  they  inherit  also  the 
very  essential  qnalitity  of  stability,  although 
the  entire  top  can  be  lifted  bodily  from 
its   framework,    to    which   it    is   secured  only 


this  bench  iUnstiated  and  described,  and 
appears  identical  in  detail  with  one  which  I 
purchased  from  Melhnish,  who,  I  am  told, 
imports  them  from  Germany.  The  chief  pecu- 
lianty  of  them  lies  in  a  second  vice  at  the  itgiA- 
hand  end,  which  besides  being  itself  a  vertical 
holdfast,  so  osefol  for  sawing  tenons  and  similar 
work,  it  connected  with  a  horizontal  sliding 
block  cattying  a  planing  stop  in  a  square 
mortise,  between  which  and  the  usual  pLuiing 
stop  a  piece  of  wood  i!sn  be  Becurely  gripped  for 
planing.  In  this  way  the  bench-knife  is  not 
Deeded  for  holding  narrow  boards  and  battens 
when  stood  on  edge  to  be  planed  or  mortised. 
These  planing  stops  fit  also  into  any  one  of  a 
TOW  of  square  holes  cut  in  the  bench-top,  which 
is  of  thick  beech.  Thus  pieces  of  any  length 
can  be  held  between  the  flzad  and  movable  or 
sliding  stop.  No  one  oan  imagine  the  number- 
lea  cases  in  which  this  Moood  vue-like  arrange- 
ment comes  into  nse,  SAd  like  the  rest  of  the 


A  ehr  benoh  weighs 
over  2owt. 

I  do  not,  of  oourse,  mean  to  lay  that  a  cheaper 
and  simpler  bench  is  onsuitable  for  the  work 
proposed,  for  daily  experience  proves  the  con- 
tra^ ;  but  to  those  seeking  the  beet  and  com- 
pleteat,  I  should,  say  most  decidedly.  Buy  one  of 
the  above,  and  you  will  ncA  ropent  the  outlay. 
The  main  consideration,  however,  in  a  carpenter's 
beach  is  stability,  and  for  practical  purposes  I 
never  bad  a  better  one  than  a  lar^  and  heavy 
table  which  formed,  I  believe,  a  butcher's  counter. 
It  had  a  beechen  top  Siin.  thick,  and  after  fitting 
to  it  a  wooden  vice  and  facia-board,  I  found  my- 
self in  poBseesion  of  a  bench  9ft.  long,  perfectly 
immovable  under  any  strain.  Audtbositisinevery 
case.  A  heavy,  elJong  aSair,  not  disposed  to 
cnnUness,  will  suffice  for  all  ordinary  purposes 

of  carpen^ ;  bat  if  it  has  the  form  of  a  ca~ 

table,  it  should  have  a  facia-board  nailed 
front,  and  a  vies  at  the  left-hand  end  of  the 


work,  and  about  2ft.  or   2ft.  6m.  will  be  found 
a  convenient  width. 

Not  many  tools  are  needed  for  the  work  sag. 
gested  in  tho  head-lines  of  this  paper,  and  most 
amateurs  are  in  possession  of  them.  A  very  few 
good  tools  kept  in  first-rate  order  will  suffice  for 
a  good  deal  of  flnt-rate  work.  In  making  a 
garden  frame,  one  plane,  carefully  set,  will 
answer  for  jack  and  trying-plane.  Two 
better,  and  most  have  a  smoothing-plani 
well ;  but  if  a  jack  is  fairly  new,  with  a  month 
not  unduly  wide,  and  the  iron  level  with  the  sole, 
it  is  quite  possible  with  this  alone  to  plane  up 
sofficieatly  true  and  level  surface,  especially 
we  do  not  need  a  wide  one.  So,  agom,  a  small 
hand-saw  may  be  used  in  default  of  a  tenon-sow 
in  this  case,  and  with  no  serious  detriment  to  tbi 
result,  and  even  a  rebate  plane,  the  proper  tool 
for  catting  the  bed  on  which  the  glass  has  to  lie, 
may  be  done  without  by  substituting  strips  of 
wood  nailed  to  the  sides  of  the  sash-bon.  '' 
state  this  for  the  benefit  of  those  who  possess  1 
few  tools,  and  may,  in  conseqaence,  conclude 
that  they  cannot  accomplish  work  of  this  kind 
bat  I  would  also  say  at  once  that  it  is  easier  by 
far  to  work  with  proper  tools,  and  that  I  «tmll 
premise  their  possession — to  wit,  «  hand  and  a 
tenon  saw,  jack  and  trying  plane,  two  .or  three 
chisels,  equare,  two- foot  role,  and  a  rebate  plane. 
"  ■  very  formidable  outfit,  even  if  a  mortise 
gauge  is  added,  for,  which,  however,  it  is  easy 
to  make  a  substitute.  In  all  earpenters'  and 
joiners'  work,  one  great  and  important  point  is 
sawing  to  line — not  sawing  so  as  to  obliterate  the 
mark,  but  close  to  it,  such  mark  being  left  stitl 
visible  on  the  edge  of  the  work,  and  not  upon  the 
piece.     A  pendl-mark  will  answer  if  it  ii 


'  of  prominent  importance  is  accuracy  in  squaring 
up  the  material.  This  Is  an  amateur's  hit*  noir, 
and  iot  want  of  care  or  skill  in  this  paiticolar  h* 
too  often  finds  his  frames  all  on  the  twist. 
Truth  in  this  reepect  is  essential  in  the  con- 
atraotion  of  a  garden  light,  or  the  sashes  cannot 
lie  close,  so  as  to  retain  the  heat  of  the  ferment- 
ing materiaL  No  doubt  some  patience  is  needed, 
and  the  plane  must  be  evenly  set,  and  keen ;  bat 
there  is  always  this  consolation  to  reward  thv- 
workman^viz.,  that.havingoonqaered  this  diffi- 
culty, there  are  few  things  in  plain  carpentry 
beyond  his  reach ;  and  as  each  work  is  found  to 
be  ship-shape  and  tme,  he  will  be  encouraged  to 
persevere,  whereas  it  is  bitterly  diaappomting 
after  work  is  put  together  to  see  it  awry  ana 
only  fit  to  be  brokeu  np  for  the  fire.  p  MMM 
It  will  be  well  not  to  start  work  on  too  large  a 
frame.     One  of  4ft.  by  3ft.  will  be  a  very  ui''~'' 


Another  matter  |  the  matter. 


other  purposes  into  which  I  need  not  enter  hi 
For  such  a  frame  will  be  required  some  atnff  for 
the  lower  part  or  main  frame,  which  shoold  ba 
fairly  thick,  certainly  not  under  lin.,  and  may 
be  ^m.  more  with  advantage.  This  will  plane 
to  lin.  fuU.  The  back  will  be  16in.  deep,  the 
front  12in.,  to  give  the  needful  inclination  to  tlie 

5 lass.  Hence  we  shall  need  about  24ft.  run  of 
ry  deal  board,  lin.  or  l|in.  thick,  supposing  it 
Ift.  wide.  lie  two  long  sides  will  take  one 
board  each  1ft.  wide  and  4ft.  long,  and  one  soch 
board  sawn  down  the  middle  lengthwise,  and 
then  from  comer  to  comer.  This  will  make  the 
frame  18in.  high.  It  can  be  cut  to  16ia.  if  pre- 
ferred, bat  either  will  serve  abont  equally  well. 
The  lowest  end  will  be  of  one  board,  the  back 
will  take  one  and  3ft.  sawn  from  the  narrow 
long  board  left  after  cutting  the  Iriongnlat' 
pieces.  In  buying  tlie  stuff  let  it  be  stated 
that  no  piece  most  be  less  than  4ft.  Gin.  in 
length,  as  a  little  extra  is  needed  at 
back  and  front  as  well  as  at  the  sides,  if 
the  finished  inside  measure  is  to  be  4ft.  by  3ft. 
Get  OS  dry  and  seasoned  staff  as  possible,  and 
red  deal  is  best  to  use,  though  a  little  dearer 
t>iiTi  white.  For  the  sash  we  need  board  2in.  in 
thickness  and  Sin.  wide  for  the  outude,  and  for 
two  sadi-ban,  two  sWps  2in.  by  lin.,  which 
will  stand,  as  it  were,  on  edge,  the  rebates  in 
the  lin.  face.  The  strips  of  glass  will  be  about 
9in.  wide,  which  is  better,  for  economical  reasons, 
than  wider  ones,  as  breakages  are  not  unknown. 
Allowing,  OS  must  always  be  done,  some  extrA 
length,  we  need  two  side-pieces,  say,  4ft.  Sin. 
long^i.e.,  9tt.  in  all — and  two  pieces  each, 
3ft.  6in.  (7ft.),  or  a  total  of  IGft.  ofthe  3in.  wide, 
and  9ft.  moro  for  the  sash-bara.  A  few  addi- 
tional inches  ore  not  of  much  conseqaence  in  a 
workshop,  as  it  is  snre  to  coma  into  use  for  some- 
thing. We  oonld  no  doubt  got  our  sash  out  of 
ISft.  of  3in. ;  but,  for  reasons  to  be  stated  pre- 
sently, it  is  better  not  to  be  too  economical  ia 
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following  the  adrice  given  by  "  Pinto,"  otherwiBS, 
tmlesB  be  is  an  cipeit  in  bluting  operatioiu  (which 
I  scarcely  think  from  hia  queij  he  can  be),  hemiij 
not  bj  this  time  have  any  eje  to  rood  idt  friendly 
WamuLg.  I  moat  here  moiit  emphaticulj  depre* 
cats  the  use  at  dynamite  by  amateiin,  to  freqaoDtly 
does  it  end  in  disaetei.  Wtien  1  wu  m  Calilomik  a 
fow  years  since,  a  young  ScEUihman  (one  of  the 
many  who  oome  out  to  learn  ( i*)  faiming)  wu  trying 
hia  'prentice  hand  to  blast  ooms  large  booldera  on 
hia  employer'!  estate.  He  lucoeedsd  so  far  aatia- 
factorily  far  hia  "  bosa,"  that  he  not  only  ahattered 
the  atone,  but  blew  off  a  hand,  and  tost  the  ose  of 
one,  if  not  both^  hia  eyes.  Tbe  employer,  who  had 
already  pocketed  a  considerBble  premium,  no 
doubt,  fmt  bat  little  oompunction,  as  be  imma- 
diateiy  put  on  advertJsement  in  the  English  papen, 
headed  "An  Opening  tor  Gentlemen  s  Sous,"  oi 
"What  to  Do  With  Our  Boys,"  in  order  to  gel 
(mother  greenhorn,  or  "tenderfoot,"  as  they  call 
them  "  out  West,"  to  do  tbe  dirty  work  on  hii 
farm  tree  gratia  tor  nothing,  and  to  pay  bim  hand- 
iomely  to  boot,  for  tbe  qaeatjonabte  advantage. 
Notwithatandiag  the  directionB  given  by  "Eos," 
let  "H.  S."  follow  Fonch's  advice  to  parties  about 
to  marry— viz.,  "  Don't,"  and  if  be  wishes  to  root 
oat  tbe  stumps,  let  him  engage  a  practical  man  tc 
do  it  for  him.  Foo-Hoiut. 

[73792.]  —  Couvertinsl  Steam.-  Iiito  Qas- 
BnKlae. — Cannot  be  done  ;  better  sell  it.  Oas- 
SDgines  are  tomeliDiea  built  ao  as  to  work  by  steam 
when  gaa  is  not  obtainable ;  but  an  ordinary .'  — 

engine  cannot  be  made  to  wort ' 

),  Dresden. 


t  by  gas. 
L.  F.  Bhak 


measured  in  horse-power,  but  in  pounds  per  square 
inch;  horee-power  depends  on  that  pressure,  and 
upon  the  area  of  tbe  pistoni  it  is  applied  to.  There 
ia  a  meter  at  each  conaumer'a  to  register  the  quan- 
tity of  air  used.  Sioiu. 

r7381B.]— Air  FreuitTe  Supply.  — I  fancy 
"  O.  J.  L."  cannot  understand  very  much  about 
machinerj  when  he  speaks  of  so  many  U.P.  pres' 
sure.  Tbei^  is„ot  course,  no  auch  thmg.  I  do  not 
know  the  pressure  the  pneumatic  maina  are  Worked 
at,  but  aay  it  is  2001b.  per  square  inch,  then  each  man 
who  uses  power  front  them  has  an  engine  with  a 
cylinder  of  such  size  that,  with  pressure,  it  will 
generate  the  amount  of  power  rwniiied.  They  wilt 
have,  I  expect,  a  meter  to  reco^  the  number  of 
cubic  feet  of  air  at  this  pressure  useil,  and  this,  of 
course,  will  tell  them  the  amount  of  power  used. 

[73Hn.]— BookblndlDK.  —  For  cutting  edges 
you  will  require  a  lying-press,  a  plough  with  a 
Imife,  and  a  tew  cuttmg- boards.  Tbe  prices  of 
these  are  about  35s.,  including  everything. 
Cabinet-makers  in  most  large  towns  know  wbat 
they  are,  and  often  supply  them  to  the  trade.  Tou 
could  pick  tbem  up  second-hand  in  London,  Edin- 
burgh, or  Glasgow.  Finishing  toola  are  very  dear, 
boieaot  brass  handle  letters  oosting  from  10a.  to 
208.  Rolhi,  Qllsts,  &c.,  are  very  dear.  Write  to 
Messrs.  Bwry  and  Boberts,  21,  St.  Brida^tieet, 
London,  G.C.,  stating  your  requirements,  and  they 
will  give  yoa  prices.       PBAonoAi.  Booeeibdbb. 

[73813.]--OyllndeT.— Bdow  I  give  a  formnia 
which  give*  very  good  resolta  for  any  siied 
cylinder : — 

a  m  Area  of  steam  port  in  square  inches. 
A  —     „  „     cylinder,,        „ 

S  =  Stroke  of  piston  in  inches. 
n  =  Ko.  of  revs,  per  min.    ' 
D  —  Biam.  of  cylinder  in  inches. 
>n  ~  Width  of  ateom  port  in  inches. 
f   m  Thickness  of  metal  between  steam  and  exhaust 


in  the  section 

brushea ;  therefore  yon  see  ths  currant  has  only 
half  the  length  of  wire  to  traverse.  This  reducsi 
the  resistance  to  one  half.  Again,  as  these  two 
halvee  ore  working  in  parallel,  it  is  the  same  M 
though  their  section  were  double  ;  hence  the  total 
resistance  is  again  halved,  or,  as  I  Btat«LB  my  book, 
I  the  reiiatance  of  the  56  yards.  With  i«fereaoe  to 
tbe  -100,  which  seems  to  puzzle  you,  it  is  a  matter  at 
simple  calculatian  that  if  we  are  not  to  waste  mora 
than  6  per  cent,  of  our  total  current  in 
our  field -magnets,  the  current  t^en 
circuit  for  this  purpose  must  not  exceed  ^tb  of  the 
total  output.  Kow  the  way  to  do  this  is  to  keep 
the  resistance  of  the  field-magnet  wires  twenn 
times  greater  than  the  resistance  of  the  outer  dicuit, 
not  by  inserting  any  uaeless  resistance,  but  by 
using  a  sufficient  number  of  turns  of  fine  wire  to 
magnetise  tbe  field-magnets  up  to  ths  denred  point, 
and  at  the  same  time  give  the  deaired  resistMiO*. 

as  low  as  possible,  say  ,'(,th  that  ot  the  outar 
circuit,  the  proportion  becomes  as  I  have 
already  stated : —Armature  !i^th,  outer  dreoit  1, 
field -magnets  20,  or  to  get  rid  ot  fcactiona, 
armature  1.  outer  circuit  20,  field-mogaets  400. 
For  further  details  I  must  refer  you  to  the  sevanUi 
edition  of  my  book,   "  The  Dynamo :  How  Hads 


and  How  Used." 


i.  BornntB. 


-)»>  about. 


it  Bizt«eiith  in  tbe  nmlts. 


chalk  or  any  oonvanient  way.  I  think  drawing  will 
make  it  plain  to  you.    Chalk  out  the  line  from  A    , 


"  "■  W.  NontB. 

[73803.  ]-Adjuatment  of  fefraotor  Bnua- 
torsally.— It  is  almost  impossible  to  adjust  an 
equatoreal  with  a  movable  stand.  To  do  so,  yoa 
wilt  require  to  place  it  exactly  in  the  same  position 
on  each  occasion  you  nse  if.  An  equatoreal, 
impTimii,  must  be  set  on  the  meridilm  and  in 
accordance  with  the  latitude  of  the  place. 

ECNAt. 

[73806.] -Kodel  Bq.ller.~If  both  boQers  will 
stand  the  same  pressure,  you  might  couple  the 
■team-chests  together  by  a  straight  tube ;  froni  the 
middle  of  this  tube  run  another  to  the  engine.  The 
only  difficulty  will  be  that  of  making  both  boilen 
produce  the  same  quantity  of  steiua.  In  lai^e 
models,  whan  more  than  one  boiler  is  used,  an 
"equalising  valve"  is  placed  between  them, 
caoaing  a  steady  uniform  pieaanre  to  b 
by  all.  A.  F.  Sfl 

Matenueatnsse  3,  Dreaden. 

[73809.]— Kodel  Loco.— The  question  of  thick- 
neas  in  these  small  boilers  is  more  one  of  practical 
oonvenisDce  than  of  absolute  strength.  A  tube  ot 
a  fairly  thick  gauge  is  more  easily  worked  than  a 
thin  one,  and  uie  attachments  can  be  better  secured. 
A  3in.  tube  of  20  gauge  in  brass  would  burst  at  a 
pressure  of  46Glb.  per  square  incb.  You  only  want 
to  work  to  261b.,  so  you  may  safely  use  a  gauge  of 
)r  thinner.  Brazing,  it  properly  done,  is  per- 
'-  ■ >■ J.  H. 


fsctty  safe  in  snch  a 


[73816.]— AJr  PreMnre.— The  preanire  ot  steam 
ot  2001b.  per  square  inch  is  scarcely  perceptible 
whan  the  band  u  bald  in  a  jet  issuing  &om  a  lin, 
pipe  at  abont  lOin.  away.  1  do  not  therefore, 
think  you  would  feel  much  pressure  under  the  con- 
ditions you  name  with  an  air-jet,  though  I  shDuld 
expect  the  Utter  to  be  more  perceptible  under 
similar  conditions  than  steam.  In  the  case  of  air 
work  woold  be  done  in  setting  the  surrounding  air 
in  motion  by  friction,  as  well  as  in  expanding 
ogainst  tbe  atmospheric  pressure.  QLifros. 

["3816J— Air  Frouore  Supply.— There  is  no 
more  difficulty  Jn  supplying  engines  of  different 
horse-powers  than  in  worfing  different  ateam- 
eogines  from  one  boiler ;  alt  that  is  netted  ia  to 
control  the  quantity  ot  air  admitted  to  the  engines, 
which,  of  course,  is  done  by  the  inlet  valves.  In 
Birmingham   we   have   a  Compreved   Air  Com- 

Cy  which  snppliea  a  number  of  factories  working 
old  steam-ei^ines  with  airiDStead  of  steam,  and 
■0  greatly  reducmg  ooet,  labour,  ftnd  risk,  as  all  the 
local  firing  is  done  «w»j  with.    Fressurs  is  qot 


When  ji 

"cycle  handle."  See  "Sale  Column  "  formckel 
solutions,  &c.  L.  Sobsbt  BomisY, 

[73814.]-Ntckel-Platlns'.— Theelectro-depoai- 
tion  of  nickel  requires  an  E.U.F,  ot  f>— 6  volts  in  a 
phosphate  of  ammonia  bath.  You  also  require  a 
pure  nickel  anode.  Unless  yon  are  going  to  nickel 
a  nnmbar  ot  articles,  it  is  not  worth  while  doing 
the  handle  yoniaelf ,  as  you  will  not  sucoeed  the  first 
time  yeu  ti^,  and  you  can  gat  it  done  by  tbe  bioycle 
makers  tor  a  small  outlay.  Sk. 

[73815.1 — Tympaaam. — Surely  the  right  person 
of  whom  to  ask  advice  is  the  doctor  who  has  aJready 
examined  the  ear,  and  who,  therefore,  has  a  much 
better  chance  ot  understanding  your  cose  than  any- 
one has  who  has  not  seen  you.  If  he  cannot  h^p 
yoa,  it  Is  not  very  likely  that  any  casual  reader  ot 
your  inquiiT  can  do  so,  and  the  ear  is  not  an  organ 
that  can  safely  be  subjected  to  haphazard  traatment. 

Bristol.  C.  E.  Fusx. 

[73815.]  —  Tympanum.  —  Pertoratlat)  o(  tbe 
tympanum,  although  seldom  curable,  may  be 
materially  relieved  by  using  "false  drums"  or 
artiBcial  membranes.  The  ear  shauld  be  kept  per- 
fectly clean  by  occasional  syringing  with  tepid 
vrat^  and  curd  soap ;  the  patient  in  a  sitting  posture, 
because  the  act  of  syringing  frequently  produoes 
giddiness.  The  false  drums  may  be  obtained  of 
chemists  or  surgical -instrument  makers.  A  little 
experience  is  necessary  for  their  correct  insertion. 

To  obtain  proflcienoy  in  this  — "—    "■ '-"— ' 

should  be  instructed  *•"  —    ' 


This  is 


genwally  admitted  by 

lund  by  this  treatment  when  pressure  is  prodi 
upon  the  ossicles  and  stapes.  There  are  many 
kmds  of  artificial  membranes,  such  as  Field's, 
Toynbee's,  Tumbull's,  Yearslev's,  ail  having 
advantages.  The  cause  of  this  malady  is  frequently 
repeated  colds,  but  in  any  cose  consult  an  "  aurist, 
such  men  as  Parkes,  Mocziaughton- Jones,  Dolby,  or 
Brunton— their  addresses  may  be  found  in  the 
Medical  Directory,  ISOI.  As  an  alterative  and 
tonic,  take  one  teaspoontul  of  Easton's  syrup 
in  a  teablespoonful  of  water  three  times  a  day, 
immediately  before  food.         Fbbdbricx  Datib. 

86,  Newington  Caoseway,  3.B. 

[738IP.]— Dynamo  OaJoulationB.- To  Mb. 
BOTTONB. — The  reason  why  I  quarter  the  resistance 
A  the  56  yards  at  wire  used  on  the  ring  armature, 
is  simply  this  :  — For  a  ring  armature  the  current  has 
two  paths  open  to  it — viz.,  one  from  brush  to  brush 


[73818.]— Electrical  HintB.—To  Mb.  BoiMHra. 
—To  know  thocurrent  set  upbyanyvoltamwoA- 
ing  through  any  resistance,  you  need  only  apply 
Ohm's  law  ,t  ~  ''i  viidtii  simply  means  that  the 
electromotive  force  (expressed  in  volts)  divided  by 
resistance  (expressed  in  ohms)  gives  the  ounant 
(expressed  iti  ampilres)  passing  through  the  entire 
circuit.  For  your  example,  of  two  volts  acting 
through  a  remaCance  of  one  ohm,  we  -should  gM 
J  •  2  ampiirjs.  Of  course,  no  one  wonld  attempt 
to  nake  a  length  of  No.  40  wire  carry  100  ampirM, 
except  to  show  that  it  would  flash  it  up,  but  would  uae 
a  wire  of  auch  diam.  as  would  carry  a  current  with> 
out  injurious  heating.  This,  if  copper,  would  be 
about  -^th  of  an  inch  in  section.  Tbe  resistaiioe  ot 
a  lOO-volt  lamp  when  hot,  is  not  much  more  thanfiO 
ohms,  though  tliis  resistance  varies  with  the  make 
of  the  lamp.  S.  Bomnm. 

[73S21.1-Boller.~If  this  bailer  be  well  made 
with  aiiigle -riveted  joicb  and  punched  holes  In 
iron  plates,  it  will  stand  a  working  pressure  at 
1101b.  per  square  inch,  and  if  driUed  holes  and 
double  riveted,  proportionaily  mors.  As  rsgards 
the  weight  necessary  for  this  pressure,  I  cannot  tell 
you  acouiately,  as  I  do  not  know  the  affective 
weight  of  your  valve  lever  and  valve,  but  ap- 
proximately it  will  be  about  laib.  at  the  end  ol 
the  lever ;  but  you  may  peAaps  not  require  (d 
work  at  this  pressure.  You  must  certainly  have  a 
presBure-gauge  on  your  boiler,  if  you  want  to  woA 
with  anything  like  safety.  SPHorx. 

[73822.]— Splrometer.-Make  a  miniature  nao- 
meter,  which  rises  out  of  water  as  you  blow  the  olr 
into  it.  Tbe  cubical  conteuta  should  be  moiked  oa 
the  outside.  Sk. 

[73824.]— To"  MarienbarK.  "-The  ice  is  caused 
by  the  presence  ot  some  water  vapour  in  the  eom- 
pressed  air,  and  as  this  expands  the  temperature  is 
of  oourse  lowered,  just  as  it  is  in  the  expander  of 
a  cold-air  machine  as  used  for  keeping  meat.  The 
water  Is  reduced  to  the  state  of  iee.  The  powm 
for  all  practical  purposes  is  the  same  ai  mam, 
though  air  does  not  expand  eiacUy  in  the  tttme 
ratio  aa  steam.  Sfedtx. 

[73824.]- To  "KarienberB."— AlloiroonlAiiu 
moisture  m  a  greater  or  less  degree.  Although,  in 
compreesing,  heat  is  gsnerated,  such  heat  is  aTw^i 
lost  on  reading  tbe  motor,  either  from  the  uee  of 
cooling  water  in  compressing,  or  hj  lones  of 
radiation  in  the  pipes,  so  that  the  air  has  the 
ordinary  temperature  of  tbe  locality  at  the  plooe  of 
using.  If  thia  air  be  used  to  develop  work  in  an 
air-motor  under  expansion^  cold  will  be  produced 
in  like  proportion,  aa  previously,  heat,  by  the  act 
ot  oompressing  ;  so  that,  for  example,  air  of 
4  atmospheres  pressure,  with  complete  exponsiou, 
would  bs  lowered  in  temperature  some  12t  degree* 
Fahr.  It  is  obvious,  therefore,  that  the  moisture 
oontained  in  the  air,  which,  as  stated,  is  always 
present,  would  be  congealed  to  ice  and  rapidly 
choke  up  all  tbe  exhaust  passages  of  the  engine- 
It  is  for  this  reason  in  great  measure  that  at  Paris, 
for  instance,  the  air  is  re-beated,  before  using, 
through  the  air-motor,  usually  to  a  temporr*""'  " 


then 


"     a   ot 


temperature  of  tbe  exhaust  about 
46.  Otherwise,  its  use  for  motive-power  purposes  is 
precisely  the  same  as  steam,  ordinary  ateam- engines 
being  employed,  and  aame  amount  of  power 
Dbtamed  forequol  volumes  otpurpoBBs.  The  airis 
supplied  in  the  mains  nt  6  atmospheres  ot  pressure, 
but  generally  used  in  the  motors  at  4, — the  ce- 
luction  of  pressure  being  brought  aboat  by  an 
Ingenious  kind  of   pressure-reducing  valve.    Ai^ 


as 
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denred  temperature  ol  the  eihauit  con  be  obtained 
ij  TaEuUtmg  ttie  dema  of  lehsatiiig,  and  thiu 
ttie  eUMuat  i*  nMd  eiuier  tor  wanniog  ipuMS  or 
for  rebiperBtisg  puipoaea.  In  the  latter  cue,  the 
main  pomt  is  to  ate  aii  ■■  dri/  mi  ponibis,  for  which 
ther«  ara  teveral  amuigamentt.       SQsibnbbbci. 

[73B2S.}— Ooil  Boiler.— I  have  made  annmber 
of  expeiimente  with  coil  boilei  for  exacUj  the  nuns 

Sirpoie  AA  ^^Vandoara"  refan  lo — Tix.  ^  f  or  tum- 
^  a  uuall  lathe  intermittent  and  at  short  notice, 
with  Ter7  varied  reaulte.  If  "Vandnara"  wili 
write  to  in«,  I  shall  be  nrj  pleaned  to  give  him 
the  whola  of  my  experience.  Mj  addreia  will  be 
toondinthe  "  Addreai  Colomn."  H.  S. 

[73831.]— Synnmo  Drlvliir-Belta.— To  obtain 
a  bettor  contact  on  Dnall  pnllaj,  >aa  Ho.  1312 
EaouSB  MoWHAinc,  "Eoonomy  oi  Belting." 

[73831.1— I>7iiuiLa  I>rlTliiff-Belta.-This  ii 
otder  Qiat  the  belt  whm  workiog  may  embiaoe 
moob  ot  the  drcomterenoe  of  the  pulleyi 
poMble,  and  lo  inoisaMi  iti  friction  on  the  pnllor 
or  iti  niniing  powers.  I  cannot  mj  in  what  booc 
joa  wiU  uid  ths  twwon.  Sphdix. 

[73831.]— Dyiuuno-Drl'Tinff.— The  reaaon  for 
faayine  the  ilack  side  nppermoat  ii  that  the  lop  of 
the  bdt  dips,  and  oonaequently  ^tbs  a  longer  arc  of 
contact  on  the  pulleya,  thus  giving  more  driving 
power.  The  matter  ot  rope  and  belt-driving  has,  t 
think,  been  treated  in  bath  the  "E.  It?'  and 
Mfchanical  World.  I. 

[73631,1— DrlvInK-Belta.— The  re««on  why  the 
(lack  lide  ihoold  be  uppermaat  (thoogh  it  i>  more 
often  the  lower  aide)  it  obvioui :  the  weuht  of  the 
belt  oaoMH  it  to  ambreoe  more  ot  the  Burtaoe  of  the 
pollefi,  and  ai  this  is  more  and  more  the  caae,  it 
peimitathe  belting  to  run  looee,  aa  the  inoroaaed 
hold  on  the  polteyB  compenaataa  for  leaaened  tan- 
non.  When  the  looae  part  is  lowermoat,  the  exact 
opponte  occora.  The  leaB  the  strain  on  the  belting 
the  longer  it  will  wear,  and  it  ahonld  never  be 
tighter  than  jtut  enough  to  prevent  alipon  full  load. 

[73833.]- BnerKy.— I  f ail  to  lee  bow  thia  query 
Dan  be  anawered.  For  initanoe,  yon  lav;— ''ths 
graateat  amount  of  energy  subtracted  from  the 
wheel  at  any  time  may  reach  15  par  cent,  ot  the 
work  dons  tv  tba  engine  in  a  revolution."  The 
engine  oannot  partorm  more  work  than  is  taken 
from  the  wbeel  witliout  increasing  its  speed,  and 
file  function  of  a  flywheel  is  to  make  the  motion 
of  the  angina  more  regular  during  the  expanaioa, 
and  to  ehMk  any  yer^  andden  variation  ot  spoed. 
The  governor  dstermines  what  variation  of  speed 
dun  actoally  occur.  SFOtHZ. 

[73836.]— To  Hr.  ^ttone.- lit.  Abont  7  volts. 
2Dd.  Hub  question  is  iaoomplete,  and  meana  nothing 
■I  it  stands,  to  I  cannot  tieply  thereto.  3rd.  The 
amount  t^  sorface  Immeraed  in  the  fluid  has  great 
inflaence  on  the  current,  aa  the  internal  reaiatanoe 
Ii  leaaaned,  and  the  cnirent  increased,  in  proportion 
•a  more  and  aore  surface  is  exposed  to  the  acid. 
But  it  haa  no  effect  on  the  E.M.F.  or  volts  :  tbeae 
rcsiain  the  same,  whether  the  surface  exposed  is  an 
Indh  or  a  yard.  4th.  You  can  charge  the  accumu- 
lators by  connecting  the  terminals  with  the  mains 
ol  the  dynamo,  ta£ng  oaie  to  place  suf&ciaDt  ra- 
riatanoa  in  circuit  (in  the  shape  of  thin  wire,  or 
otherwise)  to  pull  down  the  current  to  the  right 
diBlging  amount—in  yoor  Case,  1  or  2  amp^ina. 
S.  BoTTOira. 

[73838.]  —  Aro  X.amp,  Sm&ll.  —  To  Us. 
BorioaB. — Mr.  Beaumont,  who  advertises  in  these 

CDirant  and  least  E.M,F.  of  any  with  which  I  am 
aoquainted.  A  letter  addreiaed  lo  him  through 
theae  oolninna  woold  probably  receive  a  gracious 
reply.  Paiaonslly  I  have  no  ezparjeoce  ' ' 
tak&igsofewvoltaasSD.  "  "~ 

[73S40.]— Ohemlcal  Galcnlatlon.- These  and 
nmilar  qoeetions  are  nmple  enough,  being  purely 
Bule  of  Three  sums.  One  cubic  foot  of  carbonic 
oxide,  at  ordinary  temperature  and  pressure,  weighs 
13488  grains,  or  2'8  grammes,  very  nearly.  Henoe, 
6  cubic  feet  -  2-8  «  S  =  IGSgramme*.  Since  every 
molecule  at  dry  oxalio  acid\  C^iO,,  splits  up, 
under  the  action  of  sulphuric  acid  and  heat,  into 
one  molecule  ot  coibomc  oxide  CO,  and  one  mole- 
oule  of  carbon  dioxide  COi,  it  fallows  we  nan  easily 
get  at  the  weight  of  oxalio  acid  required  in  the 
wUowing  manner.  Let  us  soy  the  molecule  of 
loaUo  acid  weighs— 

0,-24 

If,    -       2 

0,-64 

90 
The  molecule  of  carbonic  oxide  weighs — 


Hence  we  make  the  foUowing  proportian 

28  :  16-8  :  :  90  : 1. 
In  which  z  oomes  oat  as  M  grammca.  I  should 
strongly  advise  "  Pei^Bxed  "  to  procure  the  latest 
edition  of  F.  8.  Barn's  "  Introduction  to  Sdantiflo 
Chemistry,"  and  work  carefully  throneh  all  the  ax- 
amplea  therein  given.  3^  Bottohb. 

[73840.]-To  Mr.  Bottone  or  Mr.  Orar.- 
Book  reqoired  :  Any  tolerably  good  elementary 
chemistry.  Where  and  how  can  the  querist  ba 
tryine  to  learn  chemistry,  that  he  cannot  get  this 
simple  mattflT  explained  F  However,  here  ia  the 
working :— First  queation  :  We  have  hare  to  find  a 
XDfight  from  a  vcluing  of  saa.  Our  first  step  is, 
tfawafore,  to  find  how  much  it  weighs.  Carbonic 
oxide  lias  14  times  the  density  of  hydrogen,  and  a 
litre  of  hydrogen  weighs  -039Sgnn.  Abo  a  cubic 
I  foot  contains  'Sii  litres,  BO  we  get  as  the  weight  of 
'   6c.ft.  of  carbonic  oxide  s  i  "■  "   -     "        """^ 


9(^m.  ot  oxalio  add  for  every  28gTm.  of 
oxide,  so  that  tor  213grm.  ot  Uie  latter  we 
^'^   '  ^  m   684-61gnn.  ot  oxaUo  add.     Second 

?aeslion  :  Add  together  the  atomic  weighia  of  each 
armula  in  the  equation.  Wa  thus  find  that 
SB-agnn.  ot  sodium  chloride  with  170grm.  of  silver 
nitrate  will  toim  143  ogrm.  of  silver  chloride  aud 
Sjgrm.  of  sodium  nitrate.  Then  3gnn.  ot  silver 
nitrate  will  require — ^  —  I'OSgnn.  of  eodinm 
chloride,  and  will  leave  the  rest  unaltered.  There 
will  be  produced  ^-^i^  ■  2'53grm.  ot  diver 
chloride,  as  a  white  predpitate,  and  -r=^-  -  '  '44gim. 
of  aodium  nitrate,  which  will  ramain  in  solution 
with  the  unaltered  sodium  chloride. 
Bristol.  C.  E.  FsuiE. 

[73341.]-a«winr-S[aQhiae.— "Turk"  cannot 
alter  machine  by  feed ;  it  ia  dther  needle  not  set 
right  hdgbt,  or  with  long  groove  to  wrong  aide,  or 
the  mschmeisoutol  time.  The  hook  helowshonld 
be  Just  advaodng  to  needle  when  needle  is  be- 
ginning to  rise  up  and  throws  loop  out,  and  the 
needle  should  ba  so  as  just  to  clear  hook  both  in  up 
and  down  motion.  Adjust  hook  so  as  to  retain  oue 
loop  until  needle  ogaiu  desoeods  through  loop,  slips 
off  hook  on  to  needle,  and  latter  catdiea  next  one, 
and  BO  on.  J.  I.  S. 

[73812.]-ZlilD  Oait  with  Ueroury.-It  is 
possible  to  add  mercury  to  the  ziiio  whUeiuafused 
state  and  then  cast  it.  If  I  mistake  not,  Mr.  Mason 
advocated  this  method  some  two  years  ago.     But  a 


specify  the  current,  as  this  depends  on  the  anmd 
the  inner  and  outw  ndstance*.  A  good  oeO  wiD 
give  1  ampere  thini^h  nearly  2  otuna  reaiataon  b 
six  or  seven  hours.  Chromic  acid  givea  a  liltja 
higher  E.M.F.,  hut  rather  more  reaiabuiae.  Hiisd 
with  a  sixteenth  of  ila  Veight  of  chlorate  of  poBdl, 
it  is  nearly  equal  to  nitric  add.  S.  Buviuaa. 

[73818.]  —  Sorew-Onttlnr.  —  The    aJia    o( 

pinions  is  Ii       "°  *"  °°*> 6-5  :   1.       6'6  » 

2     (leading   screw) 
12  -  SO  leading  scraw ;  12  on  mandrel.  J. 

[73818.]— Sorew-Onttlnr .—The  ratio  is  t}. 
Divide  the  number  of  threada  to  be  cat  >y  Sw 
threads  per  inch  on  the  leading 


[73852.]- Iron   Oall.— Use  a  porona  pot,  ai 
>ack  the  apace  between  pot  and  on  can  with  in 


turnings ;  'charge  both  inner  and  onter  oella  wilk 
oauitic-soda  M^iflion,  12oi.  Boda  to  Iqt.  wktw.   B 

is  only  suitebla  for  bells.  F.  Aseiw. 


[73854.]- Two  Idu-ge  BIohroiiin.t«  Oolla.- 
Whatever  be  the  die  of  the  oalla,  the  B.MJ. 
remains  the  same— vis.,  nearly  two  volte.  But  ths 
larger  the  aurfaoa  of  the  carbon  ezpoaed,  the  1^ 
the  internal  reeiatance,  and  CDnaequantly  the  largs 
the  curroit,  provided  the  resistauoa  of  the  onta 
circuit  is  also  low.  If  the  reaistanoB  ot  the  ooW 
circuit  is  more  than  4  ohms,  the  advantage  of  havinl 
large  plates  would,  in  your  ease  of  two  oella,  bs 
insignificant,  except  in  point  of  durability.  T«o 
cells  such  as  you  describe  will  light  »  4-Ttdt  lamp, 
will  drive  a  small  motor,  deoompoae  water,  Ac. 
Whatever  number  of  carbons  or  liooa  yon  uss  ti 
each  individual  cell,  remember  to  ooopte  aH  thi 
carbons  together  to  form  but  one  large  carbon,  tai 
all  the  ainca  together  to  form  but  one  zinc,  b 
connecting  ttia  cells  together  for  work,  it  the  onlii 
reeiatance  is  more  than  4  ohms,  you  will  get  fti 
largest  current  by  oonncctiog  the  mioe  of  tba  caw 
celTta  the  carbons  of  the  next ;  if  leaa  thaji  4  obns, 

S  connecting  all  the  carbons  into  one  aet,  and  all 
)  zinca  to  form  another.  S.  Bolrovi. 


"f!!" 


33t. 

[73842.]— ZIno  Oaat  with  Mercury.- Quite 
possible.  I  have  often  done  it.  But  it  should  be 
done  in  open  air,  to  avoid  danger  from  the  mercury 
fumsa,  and  ths  mercury  should  be  added  at  the 
laa^  just  before  pouring,  and  thi      ' 


moulds 


ra  had  done  the  thing  years  belore, 

[73814.]— Fattem-MaklnB.— I  do  not  know 
what  Blliug  ia  used  by  the  trade,  bat  aa  an  amateur 
who  has  made  some  hundreds  of  patterns,  I  may 
say  that  I  have  always  used  a  mixture  ot  whiting 
and  shellac  varnish  for  stopping  and  flUiag,  and 
havs  never  had  any  reason  to  be  dissatisfied  with 
the  result 

Bristol.  C.  E.  Fnun. 

_  [73846.]— Bxpaoalon   of  Ebonite^- To  n 
L  metal  rod,   and  so 


(73855.1  — Pla«   Oooke.-  . 

using  csst  brass  that's  where  his  trouble  ia.  Heca 
get  Jin.  brass  at  most  ironmongers  just  auitablatoi 
the  job.  I  have  made  six  taps  for  a  amaB  boilsr, 
and  got  them  bent  all  right  by  using  a  pair  ot  roond- 
nosed  pliers,  and  bending  very  alowly  After  I  had 
softened  the  plug.  Tbe  holes  in  the  oocka  :  I  drilkd 
a  straight  hole  first,  then  took  a  steel  wire  a  lilth 
larger  than  the  plug  and  filed  six  sides  toit,tapsied 
as  much  as  the  plug,  harden  and  tamper,  and 
work  slowly  through  the  hole  with  plenty  of  < 
until  about  halt  the  plug  will  go  in  ;  Uien  — '- ' 
with  a  tittle  fine  amsry. 

[  738o7. }- A41  oeting  Sextant.—"  Fwhon  " 
should  procure  a  Uttle  book  by  O.  F.  Healha, 
entitled  "A  Treatise  on  Mathenutioal  Inaln- 
mente,"  published  by  Crosby  Lockwood  and  Sou  st 
2a  He  will  there  find  full  instmctiona  for  adjost- 
ing  bis  sextant.  H.  A. 

[73g57.]-Boz  SezUnt  — Major-Oenanl  Dmy- 
aon,  B.A.,  in  his  axcelient  little  work  on  "  Hililaiy 
Surveying  and  Sketching"  (published  by  Chuoaa 
and  Hall),  gives  the  following  aa  the  moat  mn^ 
method  of  adjusting  a  bo. -sextant.  "Ton  salad 
some  diitant  object,  such  as  a  chimney,  hoose,  or 
flsg-staS,  aud  look  at  this  object  through  the  sya- 
hole  aud  horizon  glass.  Then  turn  the  index-aiB, 
by  means  of  tha  Large  mill-tieaded  screw,  ontil  the 
refiected  imago  of  the  adected  object  ooinddeaiD 
the  horizon -glass  with  tha  object  aeon  diiecL 
Having  effected  this,  the  vernier  should  then  be 
examined,  to  note  whether  the  zero  point  of  the 
vernier  marked  with  on  arrow  ooinddea  with  the  0 
of  tha  graduated  scale.  If  this  coinddenoa  ooonn, 
and  tha  obeerved  object  be  distant  fuUy  halt  a  mil^ 
then  the  instrument  is  in  adj  ustment,  and  ia  ready 
for  use  ;  but  tl  the  two  zero  pointe  do  not  agree. 
tha  index-arm  ia  moved  until  tney  do,  and  tha  k^ 
ia  then  placed  in  one  of  the  keyholes,  smd  Uis 
reflected  image  of  the  distant  object  is  made  to 
coindde  with  Uie  object  seen  direct  through  the 
lower  part  of  tha  horizon-glass.  The  key  ia  inaarted 
in  tha  keyhole  on  the  top  of  the  instrument,  whaD 


You  only  requiro  it  a  few  inches  in  length.  A  pine 
rod  soalied  in  hot  paraffin  ia,  in  my  opinion,  prefer- 
able to  a  rod  of  steel,  aud  oertainly  cheaper. 

Sh. 
[73846.]— Aoanmulator.-To  Mb.  Botto.ie.- 
Beckoning  that  each  square  foot  of  podtive  lead 
sorfaoe  will  give  a  duration  of  six  ampere  hours, 
and  that  the  positive  lead  surface  in  your  cells 
would  amount  to  about  jrd  of  a  foot,  you  might 
reasonably  expect  to  get  two  ampSre-hours.  Each 
cell  will  give  2  volts,  so  that  if  coupled  in  lerieB 
yon  wouM  gat  ton  volts.  Tha  time  of  charging 
will  depend  antiraly  on  tha  amount  of  current  put  \ 
through  them.  Your  plan  will  make  a  good  ! 
accumulator.  S.  BoitTOiie. 


e  image  is  required 

'ed  to  the  right  or  to  ths  left."  The  author 
adds  that  many  good  instruments  become  damaged 
in  oonsequenco  of  individuals  being  very  anxious  to 
adjust,  before  they  really  are  aware  how  to  parfor 


[73307.1- Box  Sextant.- ThetoUowiMaroIha 
djustments  for  tha  sextant :— fl)  The  index  gl 


IX  glass 


f  cai1x«io  oxide.    But  we  leqoire  only   ■ 


Plaoa  the  vernier  near  the  middle  of  the 
;,  and  look  into  the  index  glass,  so  that  both  the 
;  and  ita  refiection  can  ba  seen.  If  they  are  is 
e  line,  the  glass  is  perpendicular ;  it  not,  they 
1st  be  brought  so  by  gently  moving  the  acre^  in 
._j  frame  on  which  tEe  gloss  stands.  (2)  Tha 
,  horizon  glass  must  be  perpeudicular  to  the  pUna  of 
'   sextant.    Place  0  on  the  veniier  at  0  on  (he  arc^ 
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Dfvhicb    moTing  the  tekacope,  the  pttsh  lid  Dot  inomri 


«  pu«d«Dt      i7WH.]-To  Mr.  Bottane.-Z  ii»i-   — -   - 

„  ._ . — _                             ,  .  . or  •  FOMider-  djumiaM.  llX)o.p.,  UuiolHater  ^pe,  itmg  A,,  wound  wtt 

__    SM-n  aunt  dons  uythlns  to  It,  ua  pnatial  mUe  pedod.  and  fono  a  miitr  putch  ora  the  oriBoe  □(  ■  [itUe  oret  Sib.  Ko.  SO.    F.X.  ■host  mnutd    villi  KIL 

mMhulc,  ud  nied  to  nuofatae  work.    Hmnnrndnplln  pnJKtisn.     P«hapi  Krme  of  ronr  naden  m>T  luTe  Hen  No.  !0.    Iihonld  like  to  ug  It  tor  am  lighting.  unUu 

to  qaoT  TMM  with  interait,  tmt  iihoold  tw  gnletnl  tor  or  read  of  Bach  an  vpeuaace.    It »,  would  th«)- cam-  iDcandoKsit,  DocuioniUr.     Would  oompo and  wnidiir 

an*  adoUioiial  intonnatlOD.    Ig  then  uf  book  oa  the  monloate the  obaamtian  I    Iiit  acitpoiaiblc.  if  ootprob-  uuLbls  me  to  dothld    If  ao,  wmld  fou  kindlr  (dlH 

•Sjaott-'WHtTUKlTH.  »ble,  that  thers  mar  be  dark  bodies  fliicUn^  round  the  how  to  du  it  r    I  ■hnnld  like  to  do  ao  without  diatmliii 


[raeM.l-To  Mr.  Botton».-glndlr  teU  me  whT  I    ™  thSlh^'iS^r" 


medioal 
bm  winl    Xbe  bSbUn  iVwounS  with  Soi,  of  No. 


lUBT  7JM0  with  tntw«t,  hnt  »honia  tw  gralelul  lor  or  reMI  ol  BacB  an  vpearaace.    11  lo,  wonin  th«)- com-    in<ando»sait,  oocasionillr.     '. , , 

'  additional  infonnatlOD.    Ig  there  anr  book  on  the  mDnloate the  obaamtim  I    Iiit  aotpoiaible.  if  notprob-  uuLble  me  to  dothlal    If  ao,  wmld  fou  kindlr  tdlH 

aba  of  nohl^  ia  1^.  Iodk  b* : 

—    bobUniiwoui —  „ 

, ry,  and  I  h«e  Jolnfd  No.  80  gauge  to  the  [T3901.]  —  Blsotrotypine     Drnniiiio.  —  To   Ha. 

Old  of  Evimafy,  bo  aa  to  get  a  full  cmrent.    Do  vou  Bottosb.— I  hare    recoiUj  Iniihad   oaa  of  yoor  6ln.    .. ,  _, ,^ ^ 

ititnfc  M  ia  too  large  a  gangs  tor  bobbin,  or  whelber  dTnamot  (aimplex],  and  hiTawoandUia  armature  (lamin-  auue  will  greatlr  oblioa.— W.  E,  Q. 

Miinairiionld  not  1»  Joined  to  aeoondaiy  wire !    Theto  ■W)  with  lOOft.  of   No.  1»  d.c.c.  in  10  aeetioni.    The  r,„,.  ,    =„„»»,  T».rf.._,   ■—__.___      wm  .._ 

WaboiilSoi.ofiilkwiit.    BhoQld  thebotbinhefUledl  F.M.  oore  I  wound  with  Mlb.  No.  18,  putting  two  wirei  ^i^i^^^L-i^PSSf-Jf""*"™  "Mj^f^-'^S  ••■; 

■Win  Mr.  Bottom  kIodl/«aj  what  i.  the  naeoo  I  c«.oot  inparalleL    Pint  of  all.  I  coupled  th.  ii™ij  wriai.  «,d  "^,jySJ*"«5"„'^,*^"i,?^^»  "^^*'' 

tnt  a  Mrong  ihook  t    f  haie  a  br«.  tnbe  to  oowr  the  in  Jinnt  with  tha  br™h« ;  but  not  getting  mnch  eurrent,  glindara  of  Noa.  Sffl  to  aei.  (00,  »1,  ■ndW*  I-Daici 

eina,bntl7aDOtfrtIanfaltheshoektiIl  it  ianeailrto  I  coupled  the  ?.1L  wirea  in  panO&J,  thui  nduoing  the  Utieaii-L. 

Ouindnftheaira.    I  have  ooe  oeU  on  loa.  of  bichromats  radatue*  to  OM-touHh.    Thia  waa  a  great  immvnsKnt,  [TSSIT.]— StatnlDKAInniliiltUa  AlloT.—Howiu 
I  toUwlMonfai  of  aulphuric  add,  on*  carbon  but  idU  tsit  little    atronger   than  a  llio.  Biemena  B  I  abtin  an  aluminium  alio*  [BODWOant.  Alts  dad  blaik: 
.E.J.wTlT  armatura.    Will  jroa  kindljf  infmn  me  if  the  winding  i.  — Cybcs. 

amildflkeaek.tihwithdmienriouaI-TcH*«i.«.  far.  withmtW  beneflL    The  maehina  ha.  been  ShiSiIt  ??1.^>' '"7  ^J?/'' T '°?'*.""°  f R*.v*.'T^  * 

tiSr-'wSf^^^SS^llS'inf^m^Xt^tSe  J^^^iS^  "»'*«*«*.  and  the^eehani-lparti  ^!^j!^,J^^^^^'^^-'^^ ^S^. 

p«la-ional  procea.  of  doiog  the  above  1-E.B.  (rMoS.]-Dyn»mo.-WouldMr.  F.  Aakewgirarough  ^,a  ?"r!f^i^l'*"T               v           v- 

(TaBM.l-BlMtrloal.-Can  anyone  gire  me  an  «i-  .ketiJi  ot  SLmcheeler  dynamo,  capable  of  ligbling  IhS*  .if'?^;'r^.<S-£i!?'v?°"?""iZL!!"  2^°^^ 

an  to  the  following  1    1  Of  what  iwirtance  mnrt  a  wire  Brackie  P^ll  pstent  arc  UmM,  giring  10  ampiM  each,  KL^  .         if  JT  "j""if.?*rS*-"^    /™"^ 

b*  to  require  an  eS-F.  of  1  rolt  in  a  baltery-i.e..  how  «nd»  IBoanie-power  incaoTwsnt  i™p-,gliiagdinieni  ^..ff-t^^^U^^^^Jf  boW  f orn.  olpiilo! 

many  Oban  rMwtanoe  equal  ooBTOlt  E.M.F.!    i.  How  sion.  of  fl^ld-niagnela    pole-pleoes.  and  method  of  oom-  would  the  ordinary  ring- do  I-Craca. 

many  nita  must  a  h^teiT  be  capable  of  giring  to  dhve  pounding  tame  1    And  il»  voltage,  ampin,  rerolutiona.  [TXIW.1— Flexible  Wood-— Willaoy  of /Duimdm 

a  ■&.?.  slaetm-motort    I*  it  pciaible  to  judge,  or  muat  aln  of  wire,    and   quantity   lauunatefl   Paeinatti's  cog  give  me  the  name  of  the  wood  tlut  msT  be  termed  Ihi 

tba  la^ance  of  win,  make  of  machine,  kc.,  betaken  amature  to  be  uwdt— Mechi.uc.  moatfleiiblc  or  elaitic.ltapervloa>,leiHtUKbletafTaEtiin. 

totoaooonntl-Ganouit  [T3908.1-Dyiioiiio.-IIaving  made  a  rami;  dynamo  "td  dumWe  in  Ibin  outal    Either  home  or  foreign  wend 

{7J8B5.]— Tidal  Aotion.— Will  "F.RA.a."  kindly  I  would  Lke  tu  trr  a  larger  one  to  give,  aay.  60  amp*,  at  "ill  rait. -PaicnoK. 

•iplain  wbatTJ.J.See  means  by  tidal  aotion  of  binary  &)  volt*,  or  like  the  iketch  shown  on  nag*  6SI,  by  Mr.  [73M1.1— Enilnoto  DriroDynMno.— To  "T.C, 

■tutalnhii  article  In  the  Feb.  Otumalarg  on  page  83!  Bottooe.    Would  t*  lectloua  do  to  wind  the  dram  arma-  Bxbtol,"  oa  "J,  H."— Would  you  kindly  help  me  inlbi 

~L.  tore  of  nich  a  macliine  with  111b.  No.  10.  aa  I  do  not  see  following)      t.  II  requini  an  Engine  and    builec  atnt 

'KS-,?'^SY?;S'.'r'™'ssrr'.'as  '."is^ss^sL.-j'ifS'.ssa!  sjszui^xxi.sxjsro.'ss.f^ 

i*!Z  •.i_T.iStir.rf^..riJri*ri~^T^»™Sl.-^S%inn  mfi  "'"  ■'"  ""•   "■*  "'  annature-vu.,  Sm.  dia.  1    What  meed.    Also  alie  o(  poller  nuniied  for  same  lodiini 


adJTlaU 


thoi  forming  one  long  piece,  the  whole  to  be  bent  p„  and  w 
inethat  half  ofBachamientabalI.dFplnacnpof  '^i- ""  " 
[a  thiafeaiible.  ormoattbe  denuntibeeeTMrated       iTSXt.i    ~ 


,R.A.8."  will  agree    Ihe  way  ^  proportion  and  deugn  the  differ 

^-A I T?_--     rdation  taitAH.P..  and  fo  flail  Ibidinipnidnna  t 

Malta. 


toflodiUdimeDHloxia  t — F.  S.  W., 


: . beaepirated       {TSXt.i    -   Harvard      Photomotry.   -Would    ^"."^  ^*^  Vx  T"  ^  S  J'^u'-.SL/"  SS^ 

tBthaodla,andhow  few  will  mfflceT    Which  leraiinal  "P.R.A.B  ■' kindlr  lire  ma  the  lowe.1  magnitude  of  itan    boiIct^  vertical  tabular,  slaB«i  by  l«,te«rt«I  to  «0^ 

SmUbTpIaeed  at  the  ^ilne   to  inaore   the  current  given  in  Vol.  XXlV.  of  "Harvard  Aii.l."I    Ihave    C",""''^  ™?"B'i  '"  •'"'f'     Engmo  to     hare  doaWc 

nmniDg  downwards  to  the  lower  IinibBt-BaD?io.  Vol.  XIV.,  and  ahoold  like  to  have  the  complete  ieriee  of    "jhudeni,    Aljo  ooold™  inf™  ma  of  a  good  boakoa 

^™i    T-„»-™_jl™,,   .„  onti.,1  1.n(-r„    i™  meaaarw,  aa  I  conrider  thi.  work  one  ofThe  meat  Im-    tie  Motm-engine  and  lU  cmutniotion,  and  wfaioh  ,-' 

J3"Lir?5f !*^S:;;?r^v    7^      sS^'fi  .  portantofonrday.    AndI.think"F. 

eoDdananuH^to  porb«t  ™bimtion,  9in   baqkfoeu.  ^j^  ^^      I  iay  they  iill  be  tha 

lana.andim.  dui!,wanted(l)relative,di>lanccBofKreen,  of  the  future —H  A.  " -"o 

lena,  ccaidenaers.andlight;  ulskctrhofputJ.  ofontaide  ™"emiuro.    n.  a. 

lay  of  light  from  aouroe  to  screen. -Tan  daoh.  [I3SD5.]-Iiidtonton.— Will  Kr.  Bottooe  kindly  give 

,tf««.]-Bl«,trfola.ht.-Tb.nk.toM,.Bott™e  S^^^itiJiS^t  K'S''  """^  "  "" '~ 

fcff  reply  to  queij  73688,  and  would  he  oblue  me  m  the  ' 

tijUoiriDgt    1.  What  cp.  does  the  two  frvoB  lampagive       [TOeCB.]— Pi»ton  Rlng»-— I    am  mi 

(iHaiidiaoent),  and  are  they  equal  to  on  DidinaiT  gae-  steom-aigme.    Would  "J.  H."  kindly  tellmu  beat  wi 

bontrt    Alsotiitpossible  to  getalamp  giving  thee.p.  to  put  pl^on  rings  in  t    Should  they  be  side  by  aide,  < 

efbirthUmpaaa  above  that  your  machine  wonwdtlve,  as  in  separate  grooveat     What  pravmts  the  steai-  '— 

I  an  experimentii^  1    t.  Wbat  ia  a  good  mode  to  find  getting  through  one  niok  round  piston,  and  out  i 

out  the  candk-powa  of    lamps  tequired,  or  gsa-tate,  nickl    Also  bow  ia  it  ateam  doea  nc*  g-* ''-' 

ardina^  burners  (Bray'sl  T    H^^g  I  am  not  enerooeh-  nod  piston  1 — R,  W.  J. 
lag  on  &0  mooh  of  your  valuable  time.-F.  a  W.,  Malia.        psgw J-PhonoBraph     OyJlndw 

rySSM.]— Wlrlsff  BoUguidToloplioiiea. — Would  much  obuged  for  saact  dimenaiona  of  Ed 

■tSiar  Mr.  Botlme  or  Ur.  Alison  bskmd  enough  tojrtve  ejUnden  for  pboDognpb— inside  aiUI  o_-. 

■■  A  dianam  of  eonnectkms  in  US  foUowing  case  I    Noa,  taper,  and  length  1    What  is  tiie  number  of  th 

ioA  00  the  oyUndar  abaft  l-F. 
p»C8.]-BoU«r  Pittiiie.-wm  "T.  0.,  Brlalol," 

or  otha  obliging  correspondent,  ai^  what  la  the  caDS*  ol 


•ddnaaed  to  "J.  Fiiaoa,  Enotlslde,  ^ 
Dorsst." 

PBOBLZIC  MOCZLIT. 


is  sooDd.    Cm  foitlKr 
itedl    The  boiler  is  new.  and 


There  are  one  at  two  plia  i 

Ihi.  apart;  Uia  Nat  of  tha  .. 
pitting  or  eomsion  he  prevent 

aadno  scale  toraMdi  been  li .  , 

Would  it  be  safe  at  i  reduosd  pnsBurs  as  it  is,  say,  TOlb.  t 
Hie  boiler  i>  horiaootal  4ft.  by  Stt.  by  S-Iffin.  thlok,  of 
stsel ;  fumaos  of  Lowmoor  inm  lin.  thick  by  (ft.  diam. 
Can  the  pita  be  drilled  MrtiaDd  bolaa  doasd  with  a  livet, 
or  what  should  be  doDe  before  raising  steam  T  Any 
informatlm  or    sdvioe  will  be  gladly    accepted   t^— 


lihethatdesraibsdlrryou JidyK.lBWI  Alsohown 
tsbts  irill  sams  motor  drive  1  Also  how.  In  uaklBg 
ehromato  cells^the  carbons  are  fixed  »  as  to  Leave  n 
for  the  ibic  tobe  lifted  oat  1-P.  E. 

[TSeia]— Bonding  Wood  Koapa.-.Woold 
exgwditioiuly  t- 

pBBll.]-: 
used  by  the 


1,  ttiandlarebflla  CD  one  board,  rung  sepamtelr  by  I 

nuiea  as  shown.    IA,  lA,aodSAarsaDe-«]iyswitehasi  e 

X  ia  a  three-way.    The  telephones  are  simple  Bells',  not  L , -^ ,-,-„ --— ,—    _,..  -_ 

Bdng  battety.      The  Utter    modsta    of  thtae  No.   9  faaaianaltoldniethatltwasveryhttleuseforanamatear,  ■wrvrrriwa -m  nn-o-o-mBtimrrmmu 

L«aneh«a.  and  ia.  situated  below  the  above-mentioned  however  skilful,  to  try  and  get  these  results,  as  the  eoloun  HOTTdES  TO  COBBBBPOITDIHTB. 

Inaid.    Tbe  balls  nnmbacd  4  and  B  are  telepliotie  call-  were  specially  made,  aud  the  secret  kept  as  much  as  r^..,—  _i,,ii~,.  >.  luo  t,~  r(,».   w   >   u.Mi.,  iv 

bells.    Under  oHinary  ciieumstanca.  aach  l£ll  is  rong  possiblVltanyoo?  doubts  tbi..  let  th™  tr.  to  ,™t  .  ..f^"»«^"'''.''™  «'.l'*'?7^i??'j_j'-__?^?^^  W" 


bells.    Under  ordinary  oiieumstanea.  each  bell  Isrong  possible.    It  anyone  doubts  this,  let  them  try  toget  a  owJrii!;  T^r^riUi  l«tttv    iS^ 

to  ita  own^sh  -.  but  it  is  reqnlrad  at  times  that  any  putE  Se^Jj  dabbed  aid  dear,  say,  pink  or  yellow.-S.  Tf.  ^^^  'J^'  -widSr  ^  t    P^n 

]SliftL'liil.Sf'iJ5!^«™!S3^iiS'^?';^r^.^V!  IJ391».]-Cl«B-KngIne.-I  notice  in  "Jock's"  an-  ton,  W*.  aI  Clark,  H.  Fello^  A.  Felk^,  u. . 

^.  ^?^J^,3^.-3rfrx     irV^»V.?  ?,S^  w'  swWlNo   7M*.Peb.Mth)hogivesqaitoaston!ahingce-  bett;tomiby  O.  W.  Middlelon,  F.  W.  N.  L«nbMt. 

toaeto  means  of  switch  X.-MiaBHAu.   a!.D  P.  E.  .nii,  ti„ni  ,o  soill  an  aiigiie  iftiiL  I^W  Wltt3ar)T  but  Link,  Donald  liackay,  J.  H.Eaatwood. 

onfottonataly  he  makes  the  asjne  omission  as  "  Yatg "  rr  m^it,- _in  iMfl   a  nmnnt  mmn.  t/i  Q  •  .nH  Tt-w 

[jaeoo.]-OIond«    on   Koon-Intra-Mopourlal  does  in  Dee.  7tb,  188S,  and  a  vary  Important  one  to  T.  McK«.    In  iwa,  Q  cannot  move  to  a  I.  and  B-K 

Funet.— Some  yean  sgo  on  tunlDg  the  tdesoope  on  amateuza  about  to  boild  a  similar  engine.    In  the  lattcr's  ■•  b"™"' " '>' '- 

tbe  moon,  I  saw  a  miaty  patch  on  the  Hare  Cnsium.  reply  and  paitienlan  he  soys  eompnss  the  gas  to  BSlb. ;  W.  A.  C&asK.— On  leferring  to  postnaud,  veaa*fl»t 

Ibought  it  must  be  some  dew  on  the  objeot-glasa,  but  on  bnt  ndtbei  of  the  above  gcntlcsnan  aay  bow  and  by  what  you  are  right.    All  apologies  for  mistake. 


Mabch  13,  1881.  ENGLISH  MECHANIC  AND  WOBLD  OF  SCIENCE:   No.  1855. 


AND  WOBLD  07  BOIBNOB  AND  AST 
FEIBAT,  JfASCS  13,  ISfll. 


LATHEWOBK    ?0B  AKATEITBS.*-! 

Introdnotlon. 

THE  want  ol  an  dementarj  treatiaa  oi 
thd  art  of  turning  has  been  generall' 
felt  tor  a  long  time.  Pnimier's  book,  whici 
u  the  first  one  issued  on  this  su^ect,  wai 
followed  by  that  of  Bergeron.  He  was  ! 
dealer  in  hardware,  and  hu  a  large  busineei 
in  lathes,  tools,  &o.  Thus  oircomstanoed 
he  felt  able  to  prodnoe  a  good  work ;  hi 
nndertook  it,  and  suooeeded  m  filling  a  grea' 
Toid  whioh  had  been  left  by  the  first  tool 
on  the  art.  This  work  obtained  a  well- 
merited  sucoeaa  ;  it  was  a  good  book,  and  ii 
good  hands,  a  new  edition  should  havt 
mistained  its  reputation.  The  first  editioi 
of  Bergeron  being  exhausted,  the  second 
edition,  with  its  promised  improTements. 
yas  waited  for  impatiently.  This  appeued 
in   1816 ;  the  hopes  were   7ain — -the  anthoi 

This  second  edition  seemed  written,  nol 
for  the  turner's  art,  but  Tor  the  tool-dealer's 
shop.  Complaints  came  from  all  parts  thai 
this  book,  with  its  additional  plates  of  little 
use,  was  but  a  long  list  of  Uie  tools  sold  hj 
Hamlin,  the  son-in-law  and  successor  tc 
Bergeron.  BeginnerB  did  not  find  in  it  the 
explanations  uiey  expected,  and  adepte 
detected  many  omissions  in  this  new  edition. 
It  left  the  art  of  turning  at  that  point 
to  which  it  had  been  raised  by  Bergeron  2j 
years  previously.  These  complaints  were 
not  entirely  without  foundation ;  Hamlin's 
book  oontomed  nothing  about  those  things 
whioh  had  been  newly  inranted.  Short- 
coming was  also  particularly  noticeable  in 
those  pftrts  which  should  teach  the  metiiod 
of  nsing  tools. 

These  considerations,  together  with  many 
others  not  detailed  here,  inclined  ma  to 
undertake  the  publication  of  a  supplement 
to  Bergeron's  book,  which  would  show  what 
timeund  fortunate  disooTeries  had  done  for 
turning.  The  intention  was  also  to  enlarge 
upon  demonstrations  of  the  manner  of 
operating  upon  wood,  &c.,  and  of  mani- 
[mlating  the  tools  to  the  best  advantage, 
these  demonstrations  being  alwent  from 
Bergeron's  book.  'Iba  criticism  of  a  friend 
turned  me  from  this  project ; — "  At  what 
price  would  you  sell  your  supplement "  ? 
saidhe.  "  Do  yon  think  60s.,  Uie  price  of 
Bergeron's  book,  such  a  trifle  that  it  should 
be  augmented  by  the  cost  of  your  supple- 
ment f  You  think  Hamlin's  iwok  contains 
much  that  is  useless  P  Why  not  make  a 
book  at  a  moderate  price  which  shall  include 
all  that  is  useful  to  know  ?  Act  thus,  and 
you  will  have  written  a  book  instead  of  a 
supplement." 

On  reflection,  I  determined  to  undertake 
this  treatise,  A  distinguished  amateur  had 
already  commenced  a  work,  and  this  it  was 
decided  to  continue  and  enlarge  upon.  It 
should  be  said  that  nearly  one-third  of  this 
treatise  is  the  work  of  this  amateur,  and 
doubtleek  he  would  have  written  more  had 
not  death  nrematurely  ended  his  oseful 
labonrs.  I  have  gathered  together  all  that 
which  practice  and  experience  have  most 
approred,  and  have  faithfully  explained 
most  sdTantageons  methods  of  mounting 
work  of  all  shapes  on  the  lathe,  making  one 
lathe  serve  for  many  varied  purpoees.  The 
endeavour  in  thi«  treatise  is  to  give  the 
lessons  so  clearly  as  to  make  it  possible  for 
turning  to  be  learned  by  merdy  reading 

"•"Ii  lulslT  idiiitej  from 


There  is,  however,  no  pretence  of  wishing 
to  make  professional  artisans  by  written  i 
formation  alone.  More  particularly  it  __ 
written  for  the  amateurs  of  an  art  wluch  has 
been  cultivated  by  thoughtful  men  and 
scientists  of  all  olf^sas— by  statesmen,  the 
clergy,  and  even  by  monarchs,  in  theii 
leisure  moments — as  a  means  of  recreation  at 
agreeable  and  useful.    The  lathe  fur- 


TOL.  zjiL-iTo.  laes. 


Several  beatises  on  the  art  of  turning  now 
exist,  each  one  having  its  merits,  and  in  these 
will  be  found  useful  information  happily  ex- 
pressed. This  one  is  written  not  only  for 
those  who  are  just  commencing  to  learn,  but 
also  for  those  who  alroadv  have  some  know- 
ledge of  turning.  These  latter  may  skip  over 
those  elementary  instructions  which  explain 
how  to  hold  and  how  to  direct  the  tools. 
They  will  be  interested  in  the  more  advanced 
information,  and  will  seek  to  find  what  new 
methods  are  introduced.  Instead  of  extend- 
ing this  treatise  to  all  those  mechanical 
trades  in  which  the  lathe  holds  the  principal 
place,  or  is  at  least  an  indispensable  acces- 
sory, it  is  limited  to  the  work  of  amateur 
tuiiers. 

Though  all  hard  substances,  without  ex- 
oeption,  may  be  worked  on  the  laths,  in  this 
treatise  most  prominence  is  given  to  infor- 
mation on  the  manner  of  turning  woods, 
horn,  shells,  ivory,  and  bone,  without 
aeglecting  the  metals,  and  not  omitting 
in£cations  of  the  processes  best  suited  tor 
Enishing  the  work — such  as  staining  and 
polishing,  which  should  increase  the  elegai 
md  perfect  the  work  of  the  lathe.  Eadi 
telli^nt  amateur  has  his  own  particular 
netnod  of  working;  some  have  a  decided 
iking  for  cement  ^ucks,  others  will  have 
lothmg  to  do  with  them.  This  treatise  is 
irritten  for  all  classes,  and  if  any  reader 
uiows  of  any  process  which  is  easie 
iccompUsh  than  those  described,  he  is  bej 
»   acquaint    his   fellow -readers    with 

It  will  be  obvious  in  reading  this  treatise 
hat  endeavours  have  been  directed  to  show- 
ng,  above  all,  that  an  amateur  should  him- 
leU  make  nearly  the  whole  of  the  appliances 
■equired  for  the  work  he  undertakes.  The 
aethods  of  holding  and  of  manipulating  the 
ools  are  dwelt  ujwn,  but  the  treatise  is  not 
inlarged  by  giving  geometrical  demonstra- 
ions.  These  are  superfluous  to  mathema- 
ioians,  and  are  skipped  over  by  those  who 
[o  not  understand  them.  The  some  maybe 
aid  of  the  Orders  of  Architecture.  The 
oethod  of  turning  a  star  will  be  explained, 
jid  also  how  this  star  is  tuimed  wiuiin  one 
<r  more  spheres. 

It  will  be  seen  that  the  principal  object 
las  been  to  givepreoepts  to  the  amateur 
umer ;  to  direct  him  in  all  that  he  could  do 
rith  tus  own  hands,  both  on  the  dead-centre 
itha  and  on  the  running- mandrel  lathe, 
reating  of  applianoes,  parts,  tools,  and 
rork.  Always  endeavouring  to  give  most 
xact  descriptions  of  these  different  things, 
o  that  in  cases  when  the  reader  cannot  nuuco 
hem  himself  he  can  at  least  effidentlj 
upervise  their  manufactiire  by  ordinary 
rorkmen  under  his  own  eyes.  Amateurs 
rill,  it  is  hoped,  welcome  the  extension  given 
0  that  part  which  treats  of  making  the 
ramework  of  lathes.  This  subject  has  been 
o  neglected  by  my  colleagues  that  their 
ramea  are  OS  heavy  and  clumsy  as  those 
ised  in  the  infancy  of  this  art.  The  same 
bservation  should  be  made  concerning  the 
>oring  collars,  also  of  the  screw  boxes  and 
aps  for  wood.  In  general  it  is  believed 
hat  there  will  be-  found  in  every  chapter  of 
his  treatise  additional  matter  and  consider- 
ble  development. 

The  insbuotions  in  metal-turning  will, 
t  is  hoped,  be  appreciated,  and  also  the 
oany  new  patterns  which  are  given  will 
aerit  esteem.  A  vase  pleases  by  its  form 
ad  by  the  mAtorial  from  whi^  it  is  mtide. 


An  inferior  turner  can  make  but  one  shape : 
be  merely  copies,  and  though  his  work  may 
be  very  pleasing  as  a  good  oopy,  a,  defect  in 
the  material  will  prevent  him  getting  his 
desired  results.  An  expert  will  know  how 
to  make  a  defect  disappear  in  soma  neck  or 
hollow,  made  purposely,  and  harmonising 
with  the  beauty  of  the  design,  or  at  any  rate 
not  showing  any  sign  of  the  cause  from 
which  it  originated.  Variations  in  form  an 
recommended  for  practice :  he  who  knows  but 
one  or  two  methods  of  working  gives  but  a 

Cr  scope  to  his  ideas.  The  beautiful  is 
utiful  only  inasmuch  as  it  is  useful,  and 
the  prettiest  vase  could  not  please  me  if 
Botid,  because  its  nselessnese  would  be  ever 
apparent  to  my  eyes,  and  I  should  never 
countenance  it.  Uy  vases  I  wish  to  be  at 
least  possible,  and  what  is  said  oonoeming 
the  beauty  of  a  simple  egg-cup  should  be 
thoroughly  understaoa. 

Ivory  turning  is  imagined  by  those  who 
have  not  practised  it,  to  be  a  difficult  prooeas 
which  requires  longer  study  and  greater 
skill  than  for  working  in  woods.  This  is  a 
mistake  which  will  be  discovered  after  some 
abort  practice  with  the  tools.  Ivory,  bone, 
horn,  shell,  and  brass  are  easier  to  wo^ 
than  most  of  the  woods.  There  is  less  fear 
of  false  cuts  ;  a  smooth  surface  is  produeed 
without  trouble,  and  the  hard,  tenacious 
materials  afford  the  means  of  giving  delioat* 
and  graceful  forms  to  the  objects  required. 
The  finest  screw-threads  may  be  cut  without 
tearing  when  wanted  for  eye-glasses,  ink-, 
stands,  handles  for  seals,  and  other  things 
for  which  a  beautiful  material  is  required. 

Alabaster  and  white  marble  are  tnrned 
equally  well,  and  serve  for  works  of  great 
beauty,  such  as  bowls,  vases,  columns,  paper 
weights,  ink-stands,  and  other  useful  objects. 
Es^cially  alabaster  is  treated  upon :  ite 
whiteness  and  transparency  moke  it 
preferable  to  marble,  which  is  harder  and 
more  difficult  to  work. 

Knowledge  of  tools  is  the  first  to  be 
acquired.  Where  is  the  genuine  amateur  . 
who  does  not  work  with  greater  care  and 
greater  enthusiasm  in  fashioning  a  good 
tool  than  in  turning  a  vase  or  some  similar 
object  ?  Tastes  diSer,  and  a  badly-made  vase 
may  pass  as  equal  to  one  better  mode ;  bat 
a  defective  tool  will  network,  and  negligence 
~~  the  process  of  manufacture  brings  its 
I  punishment  to  the  workman.  Amateurs 
are  solicited  to  make  their  own  tools — these 
will  be  reliable.  The  kind  of  steel  used  in 
lem  will  be  known,  and  thetemper- 
e  certain,  'Wom-out  files,  bars  at 
cast  steel,  &c.,  will  furnish  tools  of  excellent 
quality  with  very  little  labour. 

An  amateur  should  use  only  such  tools  as 
he  can  make  himself.  It  is  sorrowful  bosi- 
ness  to  be  unable  to  repair  breakages,  and  to 
continually  find  one's  hand  on  the  latch  of 
the  tool-vendor's  door.  I  like  to  see  only 
the  raw  materials  bought :  it  is  with  wood 
and  with  metal  that  workshop  tools  shoold 
be  built  up.  There  are  some  tools  which  it 
is  more  economic  to  buy  than  to  moke, 
assuredly.  It  is  not  suggested  that  an 
amateur  should  make  his  own  steel ;  that  he 
should  melt  and  cast  his  own  brass ;  that  he 
should  cut  his  own  files,  and  make  his  own 
saw-blades.  The  individual  tastes  of  mv 
readers,  and  their  interesia  also,  will  teOUt 
them  even  better  than  these  instructions  t* 
discriminate  which  are  the  things  they  should 
make,  and  which  they  shoiDd  buy.  The 
amateur  who  has  a  forge  and  a  lathe,  and 
some  small  tools  at  his  disposal,  should 
rarely  require  outside  aid.  Making  his  own 
tools  should  be  his  great  pleasure. 

The  object  of  this  treatise  would  be  greatly 
exceeded  if  extended  'details  were  given  of 
all  the  machinery  which  constitutes  self- 
acting  complex  lathes.  The  reason  for 
restnotion  on  these  points  is  that  only  very 
rarely  is  an  amatenr  turner  sufficiently 
expert  in  the  mechanical  arts  to  undertake 
'-  maonfaotnre  the  many  complicated  puts 
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m  steel,  iron,  and  br&as  whidi  form  part  of 
Ulo  BtzuotuTo  of  a  oomplex  Uthe.  Wlieiievar 
be  desiret  to  furmah  hia  workshop  vith  one 
of  these  lathes,  he  will  piobablr  decode  to  bav 
it  retdf  made,  and  oouTenientIf  fitted  with 
aooeMories,  from  eome  eneineer  whose  bosi- 
ness  is  to  make  and  sell  lathee.  Natural 
oondiuioiu  further  determine  these  restric- 
tions: the  art  of  turning  on  self-actiiig 
oomplax  lathes  oonai^  much  less  in  the 
talent  of  tiie  workman,  who  has  acquired  all 
his  skill  in  long  practioe  on  ordinur  simple 
lathes,  than  m  the  accuracy  of  the  puta 
oonatituting  the  mechamBm  of  the  complex 
lathe.  The  simple  motion  of  the  rotatinz 
flywheel  gives  an  imuetaB  and  direct  control 
quite  peculiar,  which  ate  communicated  to 
tiievoik  quite  uninfluenced  by  the  turner, 
who  in  owtain  oases  even  dispenses  with 
manipulating  the  tool,  which  is  almost  ex- 
olnaiTely  controlled  bv  the  oombiaad  actions 
of  the  meohanism  of  the  lathe  uid  Hie  slide- 
rest.  Also  it  may  be  truly  said  that  the 
merit  in  tiie  work  produced  upon  a  complex 
lathe  beloDgs  lees  to  the  worker  thou  to  the 
maAtn'n^i  employed.  All  these  considerations 
confine  us  to  giving  briefly  the  simple  analyses 
of  these  lathee,  utd  the  amateur  is  left  to 
apply  to  those  clever  mechanics  who  make 
them  if  be  wishes  te  procure  snch  lathes. 

The  conic  sections,  tetrahedrons,  hexa- 
hed^uis,  &c.,  are  not  treated  upon.  Trigo- 
nonpnical  calculations  are  intended  for  more 
serious  appUcationa  than  the  dedgninK  of 
arabesque  figures  and  the  incision  of  oad 
ornaments.  Who  amongst  the  readers 
esteems  it  important  to  know  how  to  make  a 
king  of  chessmen  in  ivory  I8in.  high  turned 
circular,  elliptical,  eccentric,  straight,  ob- 
liquely. &o.  ?  Who  would  waste  his  time  and 
costly  material  in  making  something  which 
would  be  useful  onlv  to  keep  under  a  glasa- 
cover  and  guard  witn  lock  and  keyF    What 


useful  article,  are  thiuga  an  amateur  should 
endeaTout  te  produce.  If  he  would  prooeed 
further  in  the  art,  the  metals  open  a  vast 
field  to  bis  capadhr.  Let  bim  moke  for 
him»n]f  his  owu  oval  ohuok,  turn  his  own 
mandr^s,  m^e  ^^"  dividing-plate,  bis  die- 
stooka.  Mod  certainly  hia  tape,  and  in  making 
these  let  him  strive  to  attorn  perfection.  This 
work  will  be  more  oseful  than  the  production 

mere  gimcrocks  which  are  shown  with  so 

uoh  oB^ntation  by  those  who  know  little 

nothing  of  turning. 

With  the  exception  of  some  processes  con- 
_joted  with  engine-turning  on  the  lathe,  I 
have  practised  ell  that  I  teach.  Passionately 
fond  of  the  art  of  turning,  I  have  devoted 
much  leisure  te  it.  I  have  visited  wcrk- 
ahope,  factories,  and  intelligent  amateurs, 
whose  ingenious  ideas  have  lighted  my  path 
and  directed  my  work.  Tool-dealeis  will 
reproach  my  treatise  for  ceaselessly  preach- 
ing economy.  I  moke  no  defence  :  I  esteem 
this  virtue,  and  counsel  it  to  others. 

Not  te  speak  of  the  illustrations :  there 
are  eeveral  hundred  figures  in  the  whole 
treatise.    I  have  endeavoured  to  draw  tbeee 

exact  OS  possible.  Assuredly,  a  profes- 
sional draughtsman  could  have  worked  more 
artistically ;  but  I  have  thought  that  this 
could  not  replace  the  eye  and  hand  of  the 
master,  and  that  it  is  better  to  have  illustra- 
tions less  beautiful,  but  more  correct.  The 
things  they  represent  are  all  my  own,  and 
made  by  me ;  thus  I  execute  toe  drawings 
with  ease. 

This  treatise,  written  hastily,  doubtless 
leaves  mut^  to  be  desired  in  point  of  style ; 
but  the  large  amount  ot  additional  matter  it 
contains  wul^it  is  hoped,  bespeak  for  it  seme 
indulgence. 

(Ta  ii  eontinutd.) 


tools  and  what  care  must  be  employed 
make  a  masterpiece  which  would  briuj 


but 


a  few  pence  from  a  deiJer,  and  whicm  has 
much  less  value  than  that  ot  the  raw  material 
which  was  destroyed  in  the  prooeae  of  manu- 
factoring  it  I 

A  correctly  -proportioned  column,  a  beauti' 
ful  vase,  a  graceful  cup,  any  suitable  and 


Eight  pieces  ot  the  uma  material  are  cat  to  the 
■iie  and  ihapa  as  a,  Fig  12,  and  two  pieces  like 
*.  The  pieces  o  are  fltted  two  tog^har  by  a 
mitre  joint,  and  glned  st  the  four  oranen  of  the 
baaelMud  to  form  the  leet,  the  piecM  i  beioK 
Sied  singly  in  the  same  manner  st  the  entn  ct 
the  longest  sidst. 

The  castings  of  sii  braas  piUars  [Fig.  13,  c)  are 
now  required,  which,  of  course,  m*y  he  of  any 
pattern  to  suit  tha  fsncy.  Thoy  are  3)in.  between 
the  sbonlden,  a  small  item,  ;  projectiiig  from 
the  bottem,  part  of  which  is  fin-  (qnars,  the  re- 
□uimng  part  having  a  Jin.  thread  cut  o~ 
which  ii  fitted  an  hexagonal  m-'—* ' 


.  The 


HOW    TO    CONSTRUCT   A 
PH0HOOEAPH.--n. 

By  W.  GlLLBTT. 

a.— Baseboard  and  Tillara. 

rHE  hasaboard  is  a  piece  of  fin.  mahogany. 
lein.  by  6io.,  the  top  edges  having  a  bold 
loulding ;   or,  fafling   this,  it  is  bSTeUed  off. 


w«dier.  1 
top  of  the  pillars  have  "a  central  hole  tipped  tar 
\in.  BcrewB,  by  which  the  bed-plate  is  fastened 
to  them.  The  tops  are  cnt  out  with  a  ronnd  file 
to  allow  the  tube  on  the  bed-plate  to  fit  in,  ao 
that  the  top  of  the  pillan  may  firmly  rest  ogwnat 
the  bed-piato,  seen  plainly  in  sectiou  at  4, 
Fig.  12,  four  of  thecn  being  cat  on  two  sides 
like  g,  and  the  two  others  on  sne  side  only.  The 
bed-plato  is  now  drilled  with  six  holes  for  the 
Borews  of  the  pillan  to  pan  through,  and  are 
drilled  at  audi  a  dietance  from  the  ^ge  that  the 
top  edge  of  the  pillaia  are  vertically  beneath  the 
edge  of  the  bed-plate,  plainly  aeen  by  referring 
to<f. 

9.— Monutinr  Framework. 

The  holes  now  being  driUed  in  the  bed-pUte, 
it  ii  laid  en  the  baseboard  sud  used  as  a  template 
for  marking  oS  Uie  holes  on  the  wood,  through 
which  the  stems  of  the  pillars  pass.  The  pillaia, 
after  having  been  turned  up  in  the  lathe,  can 
now  be  fii^  into  the  baseboud  by  means  ot  the 
nuts  and  wuhers  aforesaid. 

We  can  now  proceed  to  fli  the  braaswork 
together.  The  gate-spindle  ia  first  acrewed  into 
]^ce  on  the  standard"  B,  -Fig.  2-  The  guide- 
rods  are  then  fastened,  by  mesna  of  their 
hexagonal  nuts,  into  the  holoa  S  S,  the  rod 
without  the  squata  tube  being  io  the  hola  neareirt 
the  gate  -  spindle.  The  opposite  atandard  ia 
placed  on  in  the  same  manner,  with  tha  ateeL- 
beoriog  centra  in  the  hola  i.  The  whole  ia  then 
acrewed  down  to  the  bed-pbito,  which  has  holea 
drilled  correaponding  to  thoae  in  the  bottoms  of 
the  standards,  for  tha  screwa  to  paM  through- 
The  giite  ih  now  placed  on  ita  epindla,  after 
huving  the  epring  centra  screwed  into  it.  and  the 
milled  nut  acrswed  down  over  it  on  the  spindle. 
The  gate-catch  ie  then  screwed  into  place,  baring 
prerioualj-  escertained  that  the  heiagoaal  nut  On 
the  guide-rod  ia  firmly  sorewod  up. 

The  "I"'"  shaft  can  now  be  mounted  between 
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the  adjacent  mface  of  the  film  ;  fartJier  on  at 
Ukete  u  a  TPfi"™""'  of  light,  becanse  here  thi 
two  Ughtmives  coincide.  At  0,  again,  there  ii 
aaoUMr  dettractiou  ol  Iwht  by  interference,  ftnc 
.  &  little  brther  cm  anomer  lominool  nuzinmiD, 
and  H  on,  light  thninffh  Qie  Sim. 

Aa  a  ninlt  of  this  action,  exceedingly  thin  layan 
of  metaUio  nlrer  are  deposited  in  the  film,  and 
the  thieknen  of  nch  la;eri  are,  for  the  red, 
00-00030  milUmHrea;  tor  the  violet,  ao-0002( 
miUim&tiea :  fortho yellow,  00'0002enulliniUree. 
The  figurea  ahow  how  exceedingly  fine  the  layen 


the  image  in  the  cuneia  interferea  with  the  light 
nfleoted  by  the  mercury.  There  ii  oonaeqnently 
icnmed  In  the  interior  of  the  aenmtive  film  a 
ytam  ot  fringe*,  that  ig,  of  Inminona  maxima  and 
dark  minima  (N.B.— Think  of  the  wavet  on  the 
■mboe  of  the  pond  when  the  create  of  one  leriea 
itoindde  with  the  create  of  another  aariea,  in- 
cteaMd  wave-motion  or  "maxima"  will  be  the 
reeolt  of  the  meeting ;  when,  on  the  other  hand, 
the  cTcata  of  one  aenea  coincide  with  the  deprea- 
riona  of  another  aeriaa,  the  two  eariee  will 
neutralise  each  other,  and  "minima"  wiUbethe 
reanlt).  The  """■"»  alone  act  upon  the  plate. 
At  the  close  of  the  photonapbic  operation  tbeae 
maxima  remain  ntarked  by  depodia  of  nlrer, 
more  or  leal  refleotiye,  which  occupy  theii  place. 
Tbeae  depcnta  diTids  the  aeuaitiTa  film  into  a 
eases  of  thin  laminra,  the  thickneia  of  which  ia 
the  interral  between  two  m^Timn  ;  that  is  to  •ai', 
half  a  wave  of  the  incident  light.  Theae  thin 
laminn  have,  therefore,  that  tbickneu  whidi  ia 
7  to  prodaca  the  incident  wave-length  by 


Thoae  of  our  readers  who  are  mfficiently 
interested  in  the  new  diacoTery  will  ^d  in  the 
above  description  all  the  facta  that  are  neceaaary 
to  enable  them  to  perform  aimilar  experimenta  in 
oohmr-photography,  and  if  they  are  conveiaant 
with  neucb,  aw  recommended  to  study  Lipp- 

-mann'i  original  paper  in  the  Compla  Bfndiu 
it  Biancn  4t  fAeademU  da  Scimtei  it  Farit, 
ToL  LXIL  p.  274,  from  which  they  will  see  that 
a  pnctioU  working  hypothesia  haa  been  laid 

'  down,  which  aeeme,  bo  far  us  we  can  judge  at 
present,  to  be  a  true  theory.  J.  I.  §. 


>^v  HAvw  Hiu^  BuiuB  liongf  ana  ■oma  aiujfi. 
holea  in  Iha  planar  pUteo  dunild  ba  nlaaly 
ad  and  thsM  plngi  nioa  fits.  I  do  not  aoMider 
Id  plan  of  mr^ '-'- '-  "-  " — *— 

ud  aqnara  pltti  Ii 

tteing  a  good  OQ& 

'heDldepeoded 


C0:iVE5IERCE3  OF  THE  KACHIHX 
SHOP.* 

THESE  are  shown  two  Undi  of  parallels :  one 
kind  for  use  an  rough  work,  and  another  tor 
Boontata  work.  It  we  use  our  best  parallela  for  the 
lOUgh  work,  they  wHl  not  be  fit  tor  the  fine  joha,  so 
tta  need  of  two  seta.  These,  like  the  striipa  and 
bolta,  need  to  have  a  home  where  they  can  ba  toood 
nadl^  when  wanted.  The  T-pieoe,  shown  in 
Tig.  1;  b  of  great  iaportanoe  on  planer  work,  bat, 
ftnoge  a*  It  may  scwa,  there  are  many  ahop*  when 
ttda  fi  not  to  be  found.  The  rib  on  the  bottom 
riioiild  ba  A  good  fit  in  the  slot  in  platen,and  as 
iiMtianafeaicaabegDtwiththetaoeA.  Bends* 
Qm  bolt-holes  used  tor  olampini;  thia  down,  there 
dtonld  ba  oOua  to  match  the  slots  in  platen  for  use 
in  -u^jiwp  the  work. 

WhsM  Oeie  is  heavy  work  to  be  done  it  is  best 
to  use  sonw  stops,  aa  shown  at  C  O.  The  kneea 
should  be  [danaa  patallel  on  their  hack  edges,  eo 
Oat  irtiea  brought  against  the  face  of  the  T 
Oeir  faoas  will  be  squared.  We  find  here  a 
Hberal  soppir  of  kneee,  and  they  are  good 
ones.   A  bee  to  be  g— ' "■ ""  — ' 


the  old  plan  of  m£ng  aqoan  boles  la  the  foundiy 
ud  sqnara  pltti  In  the  blacknittt  riu>p  to  lit,  as 
I.J  __.  for  I  have  fooad  that  eweMwes, 

upon  theae  pins  to  keep  the  work 


nmetimea  ttiey  went  lin.  more  or  Isss  batore  they 
tonndit;  then  what  was  planed  for  anioepleoaot 
roA  wmt  into  the  scrap. 
Instead  of  having  the  oanal  box  full  of  piecea  of 


a  good  most  ba  vray  stiS,  and 
alM  there  should  be  plm^  of 
shown  in  Fig.  2,  Ska  the  T,  I* 


bolt-holes.    Therib -^    -,  - ,- 

inpartant  on  planer  work,  for  this  doea  in  the  way 
'  ofllalng  up  what  the  T  doea  In  squaring.  I  prefer 
"to-ase,  genmallv,  aorsws  for  holdiiig  thU  down,  a*  ii 
^'shown,  with  the  heads  oountarbtned  in,  so  aato 
i^et  the  planer  haad  down  as  glose  aa  posaible  to  the 

Instaadof  uAiE  separate  nuta  for  eaahaorew,  uae 
one  long  sti^  with  holes  tapped  to  oomapond  with 
thoee  In  the  rib.     These  rilia  are  made  with  ~    ~ 


. „.  J  suit  diffarent 

Tbat  are  shown  quite  a  nnmbec  of  thoee    _ 
dnrt,  and  some  long.    Soma  short  ones  have  i 
one  bolt  or  screw  for  use  in  lining  np  lung  work. 
We  can  uae  one  ot  these  at  each  end  of  the  platan, 
and  so  be  able  to  easily  line  ap  a  long  piece.   When 
we  have  theee  ribs  we  do  not  need  the  old-tashioned 

For  holding  work  a^Inst  the  ribs  we  use  i 


thin  stripe  of  cast  inn  of  different  thioknesaes,  and 
~^"' —  in  in  short  pieces  and  use  theae  for  small 
When  we  get  through  with  these  on  one 
not  haTethem'wheded  out  with  theehlps, 
caietolly  put  baok  In  the  box  again. 
The  aerew  and  nnt  du)wn  In  Fig.  3  in  oonneotion 
irith  a  piece  ot  gas-pipe  of  auitauelengthisagood 
thing  for  a  hraoa  on  hi^  work.  A  good  viae  fa 
needed  for  some  work.  lUa  dunild  m  eqnaie  on 
ill  sides,  eo  as  to  be  easOy  set  aqnate  or  in  Una  by 
llie  use  ot  the  T  or  rib.  Now,  when  we  have  snlt- 
able  T  blocks  and  planar  anbaa,  and pisnfapid good 
nba,  and  a  good  ilaoe  to  keep  allot  thMe 
th&ga  whsn  not   in  nM,  irtun  thir  ou  be 


kept 
got  1 


dsan,  and  whsra  thay  oan  be  eaaily 
4x81  wanted,  a  natam-and  a  man  to  aae 
the  syirtstn  is  stuck  to,  I  think  we  wiU  be 
imxtj  well  rigged  an  the  plancn  as  tar  aa  geai«t«l 
rigging  goaa.  We  bavm*t  smt  ^nythinc  to  the 
tod-room  yet.  and  I'don't  think  we  need  toon  this 
Job.  In  mt  shop  where  I  served  an  appnntieeshqi 
Uum  waa  no  attentlao  paid  to  the  toola,  the  whob 
thing  there  waa  to  get  out  that  partiaiilar  job,  and  no 
thought  for  the  mot  one.  TUs  Is  natnral— to  pay 
note  attention  to  the  object  than  to  the  detail— tat 
whan,  by  neglecting  the  detail,  we  daaMM  the 
object,  we  can  aHoialo  pay  agooddsalofaaantion 
tothedetalL 

In  the  first  shop  I  worked  in,  after  leaving  the 
home  ahop,  there  woa  a  man  who  had  charge  ol  the 
planing,  who  would  do  themost  and  the  beet  planing 
ol  anytma  I  ever  saw,  bettoe  or  alnoe.  He  waa  a 
man  who  believed  In  eonvtailsnces,  and  it  ia  fnan 
him  that  I  take  Iheaa  aumsstions  about  sjalisii  la 
planing.  Whan  I  went  there  I  knew  nothing 
about  convsoiSDCea  in  plaoiDg,  except  a  pOe  H 
lumber  and  a  pile  of  latp.  I  wsait  to  wuA  te 
this  man,  and  whsi  I  was  taking  off  my  fitet  job 
and  throwing  the  rigging  on  the  nooi  andkldong 
it  out  of  uy  way,  as  I  had  been  in  the  habat^ 
sating  done,  he  came  up  and  annbbed  me,  B» 
aaid;  '  We wantthtngabtrekeptcIeanandbitlMb 
plaoes,  ilyoDdon't do  anything  elae."  Itfaoncbt 
thiswa  tunny  talk  tohear  inamaohina  riiop;  Dot 
I  learaea  attMwaida  that  he  would  tstke  proper  CM* 
of  bis  tools,  and  then  find  time  to  do  noM  and ' 
better  work  for  the  ahop  than  any  othir  man  I  ever 

A  large,  aooonite  aiinats  ia  needed,  and  perhaja 
it  will  not  be  oat  ot  jdaoe  to  offer  a  tew  saggeatiOBe 
about  how  this  oan  be  made  in  an  crdinary  "-"'■Ktw 
shop.  The  blade  and  butt  are  shown  in  FigB.  4  and 
S.  The  butt  is  made  in  two  raeoes  and  riveted 
together  by  rivets  A  A  A  A  A.  This  blade  b  ta  In 
fastened  in  by  taper  pins,  or  by  r 


le  edgaa  aot^iea  panllel  and  sbaig^t.  n* 
bould  be  eccaped  stnl^t  and  ttsaiimt  iiite 
t,  and  held  by  giiiiB  about  square  to  diOl  and 

"■-  ' — K  hdea.    A  piaoe  of  la^en^ 

'-' ' ooasndand 


gilpacan  be  removed  from  Iheagnaraaad  the  butt 
damped  aoKiBB  the  end  of  pirn,  s'"^-"-"- -■ 
the  sde,  as  is  repreeentad.    Now 


leendof  piwi,  and  theUade  along 


cultivated.  01  courae,  it  yon  have  got  a  ai 
frindaryoD  can  makea  hardened iqnaM the 
way,  eiM^  the  tapw  pins.     The  idade  a 

1  in  by  the  same  rig.    That  is,  tin  the  n 

..^.thenlieattillttkesdderkmdted;  ILsb 
to  m  pipe,  M  dunra,aad  eool  off. 


ENGLISH  MECHANIC  AND  WORLD  OF  8CIEN0E :  No.  186S,  Makcs  18    18»1, 
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Mahch  is.  i»ai. 


til.  0.  Cbannte  eipreaBod  the  opinion  that  if  in 
am  to  achieve  Buccees  in  aiiionButics  it  rnoit  hi 
thnogh  the  medium  of  the  navigable  balloon 
Ths  ooime  of  development  «ill  probably  consul 
&rat  in  impTovements  ot  the  balloon,  lo  as  ti 
enable  it  to  stem  the  winds  moat  ogoally  prevail' 
ing,  and  then  in  oeing  it  to  obtain  Uie  initJa 
TModty  required  to  float  aeroplanes.  Once  Uii 
■tabilit;  of  the  latter  is  well  demonstiated,  per- 
bap*  the  gas-bagf  can  be  dispensed  with  ^to- 

getber,  and  self-'"-        -"'  '-'' "■  —  - 

anbttititted,   whic 
balloon  aver  can. 

Dr.  Nansen's  proposed  Arctic  expeditioo  wil 
not  start  this  rear,  bat  as  earl^  as  possible  ii 
IB92.  The  vemel,  which  is  being  specially  buill 
for  the  service,  vas  eipected  to  be  ready  by  thi 
md  of  Feln^nary,  but  it  is  doubtful  whether  ihi 
will  be  flidthed  b;  that  time. 

The  original  "chronometer"  made  by  Johi 
Eairison  m  1TG9,  for  which  he  raoeiTed  thi 
QoTsmment  premium  of  £20,000,  has  beei 
intrusted  by  the  Astronomer.  Royal  to  Mr.  J.  U 
Poole  for  the  purpose  of  examination  and  oleau' 
iag,  prior  to  its  Wni;  sent  to  the  Royal  Navo. 
Eiiubition.  lix.  Poole  is  writiag  ta  aocoont  ol 
its  oonstruction  and  history,  which  will  be  pub- 
lished in  Oio  Strroiogical  Journal. 

The  City  and  Guilds  of  London  Institnte  havi 
sent  a  letter  and  memoiandum  to  the  chairmai 
of  all  provincdal  coonty  cooncils  and  the  mayon 
of  the  important  boroughs,  is  reference  to  thi 
examinatioo,  inspection,  and  payment  in  aid  ol 
locAl  technologiol  and  trade  dasees.  The  ijagis- 
latnTS  has  placed  funds  at  tha  disposal  of  count] 
caMmuilB  for  the  purpoaes  of  tochnical  edncaiion, 
Ths  Institnte  will,  after  1892,  discondnne  ib 
grants,  bnt  is  prepared  to  continue  and  debaj 
the  oost  of  its  present  syttem  ot  technc^ogioa! 
exaninationB,  and  to  improve  it  from  tims  t( 

The  queationB  recently  put  in  tha  House  ol 
Commons  relative  to  the  Patent  OfSoe  fees  hav< 
evoked  so  many  letters  from  inventors  nrginj 
He.  Leng  to  take  up  the  qneation,  that  he  hu 
resolved  to  bring  it  before  the  Hoose  on  the 
"Ritiioates  for  the  Board  of  Timde,  which  hai 
ths  soperintendence  of  the  Patent  Ofice.  We  do 
not,  bowaTer,  think  Uiere  is  much  hope  of  tha 
faM  bring  reduoed  until  it  is  seen  how  muoh  of 
tha  aoonmnlatad  fonda  are  required  for  the 
wection  of  the  new  Patent  Office,  which  is 
jvaij  beooming  more  and  more  neceMary. 

licai  Baylaigh  call*  attention  to  his  explanation 
«f  Becqaeiel'a  colonted  [diotographs,  which  he 
pnUiihed  in  the  Mil.  Mag.,  August,  1887.  The 
nfatenoa  is  to  M.  LippnuuuJs  "discoveoy." 
Ths  following  is  an  extract  from  Lord  Baylc^h's 
note: — "  It  has  occnrred  to  me  that  Becquerel's 
repmdactiaa  of  the  spectmm  in  natnnl  ooloors 
apon  alver  platca  may  periiaps  be  eipUoable  in 
l£is  manner.  The  vanoiu  ports  of  the  fllm  of 
■ub-chloride  of  silver  with  which  the  metal  is 


This,  from  tlie  FkeiogTaphie  Seic;  is  to  th< 
pnrpoae : — "  A  few  days  ago  a  photographer  re- 
marked  to  a  well-bnowii  scientiflc  man,  'Lipp< 
mann's  discoveries  are  nothing  bat  iridescence. 
'  Yery  likely,'  was  the  rejoinder  ;  '  but  perhapi 
hitherto  we  have  not  paid  sufficient  respect  U 
iridescence.'  " 

Miss  Ormerod's  fourteenth  annual  report  or 
injurious  insects  has  been  iseued,  and  contoini 
much  useful  information.  It  has  long  ago  beer 
folly  appreciated  by  intelligent  agricolturiiti 
and  gardeners,  and  this  year  has  notes  on  Uu 
ose  of  Paris  green  as  an  insecticide  which  willb< 
appreciated.  Paris  green  and  other  insecticides, 
some  of  which  have  been  extensively  used  ii 
America,  are  considered  dangerous  by  many, 
□wing  to  their  poisonous  nature ;  but  thsse  not«i 
shew  that  when  properly  used  they  ate  "  dsn- 
geroas  "  only  to  the  insects. 

The  Bath  and  Weet  of  England  Society  art 
preparing  to  issue  the  report  on  the  eiperimenti 
they  c&uaed  to  be  carried  out  on  25  trial  plots  ol 
mangolds  in  nine  different  cooaliea — the  man- 
golds following  com,  and  lo  be  followed  by  thst. 
The  plots  witboat  dung  have  the  advantage  ii 
larger  prodooe  as  in  smaller  cost ;  the  additimi  ol 
•alt  was  found  to  be  very  beneficial,  increasin| 
the  yield  by  from  nine  to  nearly  fourteen  toni 
per  acre.  The  results  are  thus  in  favour  ol 
artificial  manures  so  far,  but  the  experiments  art 
not  complete  until  the  following  crop  has  beei 

Soma  little  time  ago  the  Paris  Academy  ol 
Medicine  pionounced  a  formal  decision  in  favour  ol 
boiling  milk  before  drinking  it,  and  recently  twt 
mambeia,    AI.    Ollivier  and    U.    Nocard,  bavt 


MU.  Schutienbarger  have  obtained  what  they 
oonsidera  new  form  of  carbcn  by  passing  cyanogen 
through  a  porcelain  tube  oontuning  gas  carbon, 


and  Ml  to  kaap  ■  dntta  vttb  tUv  Uttl«  plttuiB  ti 
wm  BB^Mak*  to  wlHs  ths  wtu^  bo^  of  nhy^^  i 
^~  ^ iBocBTKlttBM  itiAn  ttish  «tl|k 


THB  NBW  RBD  8TAS  IBT  .A-TTSiaA. 

[32138.]— Ih  Circular  No.  29  from  tha  Wdi«- 
huD  Obswvotory,  the  Bav.  T.  £.  Knrin  siimiMa 
bis  diaooTaiT  ot  a  third-type  sfaar,  oot  la  ths  DJl, 
whose  podtlon  for  ISAfi  he  givaa  aa  B.  A.,  fih.  Uk  & 
Dwk  +  31°  G7'.  In  the  £aauBH  MMiun; 
Vol.  Ln.  p.  626,  Mr.  D.  B.  Packor  mw^ 
Bssumsa  the  epoch  1890  as  thkt  givso  fa  h 
posiUoQ  of  this  star  in  the_  aboTa-DanMd  cai^ 


and  oonsequsDtly  idsoliass  it  wit^  D.KC.  - 
B.A.  ShTsim.  16s..  Dec  +  31°  SO-,  i 

— -*,  mac.  7.    DJI      .     ... 

preosaJng  ot  >  pair  erf  Ma 


inWeissalsV  96fi,  i 


?-||«t 


DM.   Chart  No.    IS,    the    woood     etM  lif 

D.1L  +  31-1060°,  mag  8-9.  Theoaljstnciiti 
D.H.  seams  to  be  intba  magnitudaBsaigMitsb 
star  In  diarting  it  The  star  untonaoad  trk 
Espin  follows  this  Im.  21s..  north  7',  Mid  has  la 
found  on  four  photogntpus  oharta  tefcaa stia 


coated  laay  be  conceived  to  be  subjected,  during 
Uie  exposnre,  to  stationary  luminous  waves  A 
nekriy  deflsite  wave-length,  the  affect  of  which 


■ni^it  be  to  impraa  npen  the  substance  a  periodic 
Btmotnre,  noorring  at  intervals,  equal  to  h.ilf 
tha  w»va-ltugth  of  the  light ;  jnat  oa  a  sensitive 


t  the  loop*,  biA  not  at  the  nodes 
(PftU.  Mag.  March,  1879,  p.  Ifi3).  In  this  way 
the  oper^ioo  of  any  kind  of  light  wculd  be  U) 
piodnce  jost  such  a  modification  of  the  Aim  as 
would  canae  it  to  reflect  copiously  that  particular 
kind  of  light."  Becquerel's  inatmctioas  [La 
XwnUrw)  sre  so  complete  that  Loid  Kayleigh 
tepeatea  his  axperimeale,  and  obtained  very  gi»d 
Mpreaentatians  of  the  spectmm,  and  any  doubts 
as  to  the  operation  of  stationary  luminous  wave* 
ic  a  nearly  tranaporent  sensitive  Aim  were  re- 
moved by  the  oheeuvatians  of  Wiener,  pnblished 
a  jew  ago  in  '^^edemann's  Annalm. 

Ths  Brilith  Jaumai  of  Phttagraphy  says,  speak- 
ing of  the  rash  of  customera  to  be  taken  by  the 
"nswprooeas": — "When  told  that  tha  thing 
il  a  mj[th  they  will  not  beUeve  it,  and  consider 
the  artist  is  behind  the  times  because  he  is  not 
able  to  work  by  the  alleged  new  method.  Of  its 
authenticity  they  seem  to  be  convinced,  as  they 
have  '  seen  it  snnounced  several  times  in  the 
newspapers.'  Since  soma  of  the  daily  press  have 
of  late  been  so  asaiduoiialy  '  booming '  M.  Lipp- 
mann,  ievsral  artiats  we  know  have,  as  usual, 
been  applied  to  b;  customers  wanting  their  por- 
bnits  taken  in  natural  oolours,  and  who  runae 
to  believe  in  its  present  impmcticiibility." 


a  bulky  mass  of  very  slender  filaments  which 
can  be  compressed  between  the  flogeri  into  a  masi 
resembling  graphite. 

A  oortooa  proof  of  what  fog  mesLiia 

teoentlyby  Prof.  OsbomaBeysoldain<        

with  soma  new  belting  kept  ranning  four  hoiut 
at  Owens  Cdlep  daring  the  late  weather.  It 
was  new  and  bnght  whan  started :  when  rtopped 
it  was  black  and  loaded  with  dirt.  It  had  been 
rmmiiu;  at  1,000ft  an  hour.  Prof.  Reynolds 
pointea  out  the  analogy  to  tha  dirtiness  of  an 
expreas  train,  the  pheuomenon  in  both  coses  being 
due  to  the  fact  that  the  rapidly  moving  body 
comes  in  contact  with  a  greatw  quantity  of  air  in 
a  given  time  than  a  stationary  body,  and  there- 
tore  picks  up  a  greater  quantity  of  atmospheric 
pollution. 

Prof.  Vivian  B.  Lewes  (Royal  Naval  College, 
Qreenwich)  has  been  retained  by  the  BattersM 
Committee  of  the  University  Extension  Society 
For  a  course  of  lecturee  on  practical  chemistry  to 
be  delivered  at  the  Public  Libra^,  Lavender 
Hill,  Batteraeo.  Two  courses  of  lectures  have 
already  been  delivered  in  Battarsea  to  large 
indieaees,  and  this  practical  oooiw  has  been 
uranged  by  the  committee  in  response  to  a 
widely -aipressod  demand.  The  stndents  will  be 
Instructed  by  Prof.  Lewes  in  the  making  ot  all 
ipporatus  and  materials  essential  to  the  study  of 
the  anbject,  and  at  the  end  of  the  course  an 
aiomination  will  be  held  by  the  joint  board  of 
the  Universities  of  Oxford  and  Cambridge.  The 
ximmittae  have  received  conndenible  assistance 
in  carrying  on  the  movement,  and  have  therefore 
been  enabled  to  Si  the  fee  for  the  ten  lectures, 
irhich  win  commence  on  the  second  Friday  in 
April,  at  the  exceptionally  low  rate  of  7a.  6d.  for 
'1m  whole  course.  As  the  issue  of  tickets  will  be 
limited,  application  (with  the  fee  inclosed)  most 
!)a immediately  made  to  the  hoa.  sees,,  Mr.  H. 
:]tenochie,  101 ,  Aahbnry-road,  or  Mr.  T.  Harwood, 
I,  Brynnuwr-rood,  Battersea. 


_  Feb.  a,  Deo.  2, 

and  Jan.  21,  1891,  and  givathsappniximataBkib- 
grai^  macnitDdes  107,  ll'S,  l0-7,  ■ndffn- 
speotivaly,  &ds  oonflrmlng  tha  ymtitMB^  «f  tm 
•tar.  iMemagnitDdaaaraiiotdiiaellreoaiaBlk 
wlfli thoas  darivsd  trmii  Tlinal  itiani  lallisa  Ami 
will  be  nscaasary  to  mnij  a  eoR«etiaai  to  A^  n 
oceonnt  of  tiia  nd  eoIoDr  of  tha  star.  A  (bab- 
eiuh  of  the  spaotnim  of  IkK.  +  Sl-10tg>hHlaa 
ohtoinadon  Plats  231&  tatan  OD  Not.  30,  UN. 
is  dearly  not  that  otalUid-tni 


isphotooni 


Thh  priee*  of  gas  supplied  by  the  vaiiona  eom- 
Mniaa  throaghout  the  conntry  during  the  vear 
jailed  from  Is.  9d.  per  l.OOOft.  at  Plymouth  to 
re.  6d.  at  Walton -on -thn- Naze.  Tha  prices  of  gu 
rapplied  by  local  authoritiM  varied  from  Is.  lOd.  at 
Uadi  to  6s.  3d.  at  Bethen^o,  in  North  Wales.  It  ia 
lotaworthy  that  while  Plymouth  at  li.  Gd.  and 
Leeds  at  la.  lOd.  made  a  profit,  Bethesda  at  6s.  3d. 
lid notproduce  soffldent revaDoe  to  pay  axpeadi- 
ture.  Local  aathoritias  average  267c.ft.  leas  per 
ion  of  coal  carbonised  than  oompaniss. 


aiLAOIATIOH  OV  IHB    JCOOV. 


put  ~ira.^A.,  wnu  ■onuB  IV  wHHiiBDUH  mm^ 
old  hydrostatio  paradox,  and  the  proof  latobapa 
inthetaotthathab  Mill  stomUiag.  ^myiU 
the  pressure  on  tha  bottom  at  a  yaaal  "m»k 
more  "  than  ths  weight  of  tha  water  it  miiiiai. 
bnt  "  if  it  is  mora,"  the  downward  iii— ma  la  Ih 
bottom  will  be  "  oauntasaotsd "  br  <»  DViri 
pressure  on  Ua  insloping  sidas.  Tbaro  la  isafiy  to 
Dountaiaotloaat  aUm)udiacaBe,Mid  tha  priM^ 
Is  tha  same  whatbar  tha  aides  are  '"■'"rfng  at  ad* 
■loping ;  eadi  square  inch  of  sarf  aaa  tinara  Ua  oaa 
prewuia,  dne  to  tha  height  ot  tba  oolium  ot  Vqmi 

above  it.  Thnrn  is  nn  "it"  tn  brtihw  tnin  a at 

Ur.  Baojard  seama  to  think  that  the  praaauia  oa 
Insloping  adsa  has  something  to  do  wllfa  tb 
oreanire  on  the  bottom— a  sort  of  reflex  prsana : 
but  ot  oounetharais  nothing  of  tha  sort,  udtheis 
is  no  ooiralation  between  tham. 

Aaj  reference  to  the  "  old  hydroatatie  pandoa" 
waa  mcsaly  made  in  order  to  show  that  ths  gaawna 
paradox  waa  precisely  tha  same.  Hr.  Rtmai 
!bos not  savin  predsa  tmns fiiot  hs  adafta Ui » 
that  ImuMretM' kimoooemoreto  ths  iiTainMlsii 
treatise.  It  is  there  set  forth  that  "  Air  la  a  lUd, 
iiiiil.irr— ' -. "r"  "-'-— r'"l""'T  if|iiiawii, 
its  particlas moving  with  lliii  iiliiiiisl  fisa»limia1»»J 
iach  other."  And  again— "Tha  laws  of  motka, 
■rhioh  apply  to  the  motion  of  liqoida,  fully  ^pplyts- 

I  am  glad  to  find  that  Mr.  Basyard  admits  Ibt 
"  in  the  case  of  an  abnoephsre  about  a  planet  Hm* 
ue  no  (idea,"  because  it  is  very  differeat  fcooi  wtat 
le  has  heretofore  maintained,  and  it  nnahTnwiita  ta 
luastion  hi""i  farther  as  to  what  he  meant  Irr  hk 
liogram,  and  his  proof  faooded  thereon,  Uiat  ''  tti 
jicreass  of  volume  ot  oonaemtiio  ^iharlcal  ahaUs  of 
t  similar  tbiokuees  corresponds  to  the  deoreaas  of 
gravity  towards  a  heavy  body  at  this  oentra."  Ha 
DOW  admits  that  the  piessoie  of  anv  stra±iuR  wm 

lie  equal  to  the  weight  of  Ihaatmo^^ 

ibove  the  stratum.    If  he  had  aoid  ao  at  flist,  DL 
vould  never  have  been  any  diSeraiee  hetweaa  a 

March?.  J».  HC 
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OTK,  Mid  luDoa  tba  D«0Mdt7  foi  >  "  anb- 
Ru  "  on  ttia  iplun,  on  the  rida  tniBKl  tomid*  OOT 
Mwth,  to  IncawM  tke  toMm  than,  whiok  would 
uoomit  for  t^  Ubnrtlan.  But  I  sunot  ta  wh;  it 
kBMdfDlto  Mmns  that  IbohiuT  emit  U  }umo- 
nMM.  On  oaznorthomhemiiiphera,  vrhne  tha 
jontinnta  n  gHnSj  ptapondcnto,  we  im  k  caw 
irheie  the  cnut  or  outer  Ujen  miut  enoimowhr 
mtwei^  that  on  tha  Motnem  hemiiphoie,  land 
b^ig  nme  thne  tteei  aa  heaTj  a*  mita,  aa  tbat  an 
inenued  deoiItT  of  the  lonar  emit  orar  a  lana 
imwonldoMata  Uia  tiMeMi^  ot jportulatiiw  the 
aUlpaoidal  flnra  and  the  maaj  diffionltlei  aiUng 
banee.  Uoui  laaiinEanlldfflediand  themoon'i 
kttnwUon  dimiaatod,  (hate  «an  be  Uttla  donbt 
Oiat,  with  a  dower  rotation,  oar  earth  would  at 
laatWaneeltoeU  with  the  N.  heaiiphera  diiwitad 
towahUthanm. 

Tha  laoBDt  dlMorarlN  in  rasard  to  the  ilow 
Eotatlon  of  HtrooiT  and  Taniu  Mem  to  bear  ttaii 
Tiew  ont— i.e.,  that  tha  globei  ooms  to  leat  with  Oie 
ittufl  portion  of  their  enut  balanoed  towwdi  tha 
■onroi  of  attraction ;  that,  in  fact,  a  neater  "  niBM," 
'  dne  to  a  looal  dend^  of  the  innaoB  on  a  true 

Either  iilandi  or  an  extanuTe  land  nirfaoe  aeemi  to    S''""V.7^  Jffodnoe    the    nma  nipnlt  ai   a 


M  naoenaiy  (svm  if  eoosntrioally  placed  ai  Otoki- 


tg  nher^  would  produce  the  nma  remit 
_.  ''RUfLtaaDi"  placed  on  t-hemegmmuMMbt. 
,0,       It  b  sot  eai7  to  eee  how  an  elUpeoIdal  flgi 


[82140.]-!  H.T.  oftan  woirfered  howitiethat  Sr"i^SS'^-iSS°^l„'SL*"«^J^  ha^^'oriS^SS  «  oS'VS.TST.^iSS; 
»>  one  1^  to  han  notioed  what  at  firatiigbt  5Sth!Sf!l?™^S?l^JSS^ J^ ^"S  p-riodttTrSd  wtoi^l^rat  toS  it  oubaTe 
inlrfUeeMn  tol*afCMt  OTMrightonniypSS,    ~^«V",J^«^^  SSSrS.^e  «dS7^^OT«r.andtha«lolie 

Sis  s^^^f^Lj^'thTSed'^.^.;:^  &^'%''^^u^i,i^>S^:^hS'i  ~ «s»zwf_« ^^ ^j^^ 

•DdthatnenronndtheequlS^TbareeuiU^   gL *^in^?*^.  ^.^„fi^^  STSS^^    to^SSi^^ b 

doubt  IUiiak,ftrib,  St  ^whetherrfdwiaj    ^,S?V^^d    rebSTbr     thJ^SirfaS?    IritnTlSSSd  h;;;;;i:T;«  to  defer  to 

^P^^l^^^M  ^hC^hSr-j"^;^^  nLlT^StU-LTS^r-TlJa.  haen 
K?Jr«.':EL3a?SiZ«fi!'-^*°^   ^^^^^r^JSi^^^   ;^w^^g^w..^Lxin^,g;^.t 

oonduAmi  net  ia  regard  to  thii  matter.    Hanng    oni  mon  mia,  mmio™,  an™™™.  Thi«  would  iMlIff  be  a  a^eotion  af  the  oroient 

^fttr=>?s,-.s|f  :^Sr»*Jis€H2^r2S  £^^?^A1^^^ 
;soiL"<ttJTJ^■issz'5i:'■,sa  ^srssrr.ssJtt.-^^  ii^s.^ar-sss.'sjssrp.ss 
"£^■^^,^^..^^1  ^i:rs^^..'s^ss£SJz  S3H^„S^SxS 

sL^'^u-a.'Ci.j-^s.siaL.i  ^^.Ts^p^p^^  SSStMftSS 
sssk-5?.f2^srss^icsr;  ^^h^-Js^^^?^^  ^,s&'-^'z^'^°^s^^ 

H^ps'.-^i.jsx-s  il&^'i™^?^  !^-Saresi™sB 

sg-.'fe-g.^xa.-wsi-.as;  ^'^^^:SS^^Z.  'i'^T5.&.r''S?;tet'gis; 

to  the  ipaoe  betwaean  tha  polar  oapi  on  Uar*  and       Our  own  goologual  rooord  preoaoti  dear  ondoae  towardi  ni  ma»  30"  wa  at  onoa  fiodthat  tha  araat 

on  our  earth,  I  duUloaU  it,  therafora,  the  *.)«■».«,    that  the  preawit  enniw  «a  on  onr  earth  U  cpa«l  ein,ni„    M^rfj    liihrium,    Seranitotii,    Crifinm, 

and  it  i.  notowortoy  that  eape  and  noh  a  bdt    witt  onr  ™*«rte.  of  ledun-itajrodivand  ^  SdSmTuSiStXto  1^  on  agroatdrde.aai 

mlghtnotbefonnedoneTarr  Blobe;  foricitacsa,  while  yet  to  fnU  iwmg,  i.^a»MUri»d  by  the  form  a  clain  in  luS  a  awimer  and^  ludi  a  plaoa 
ttTi   donbtfnl   if  they   would  be  denlopad  on    dorolopment  ol  Polar  eapa.    Itoftot  wdy  eeam  to        ^^  {ftprai«iUrt    onolode  the  poniWUty  MMt 

NeptiliM>,andtolaraUyeectalnthattb^willDOtba    be  a  neM«ity  of  tha  oaio,  hot,  ai  far  ai  wa  oan  aee,  Sdni  aSdSh£     P^"'  "'  PO""""'/  ■« 
formed  on  ooreoD  whan  it  oooli  down.                       arabound  toertyid  to,  MetanOTW.UwTemwrti       Tn3i  great  diatoof  maKi.  thetafora,  Itakatoba 

Again,  tha  "oapi"  an  not  noeeNarily  dtuatad   iODB,andMU»l«ttialt««npenaaniiea<Ulyfalli,to  u^  rtmSt&tm  aimt "  iolar  bdt ''  about  the 

mr  the   aetuJpoh-.    Webb  In  hii^OdeeUal  in»aae.  and  at  la*  doaa  oT«r,  tha  Tropi™.  toiS^tSfl^SSt;  tS^mS-of  uS  bSt 

Objaote"  mjt  that  Haraohd   found  the  o^on       But  btio  in  that  eaie  we  Aonld  espeet  to«M  ofBdarfailln>iaa,aa  lait  arMi  left  liquid  ere  the 

Kan  not  touly  oppoelte  one  another.    "Onewould    eome  cleat  Indicatlan  of  flie  long  flnalatrusglaaboni  polar  oapa  mtteS.     The  Munmoui  littoral  laogee 

aspect  that  they  might  hare  been  diametrically   the  Equator— aomakindofirrqpilaiaauairaialbdt  ue^anow  isnparb  railed  during  tha  long  ftnal 

omoafte."  If  inrlaoadby  Tolaaiiioagenoiee,ltiiaiffloa2ttoM«  ■truinlaannmdth«aaTaitlagoona,repaatIng«iaoay 

Again,    "ITadler    and    Seoohi    found   tha  N.    why  luch  a  bdt  dionld  not  have  bean  even  itlU  on  a toge  eeale  the  featnrea  weioe  inallQieother 

MM  aoDoentria  with  the  axil,  bat  the  touth  con-    mom  oonipianauify  tIAIo  on  the  moon.  efroularlormatfonaoalladcntec*  and  walled  plains. 

rfdarahly  eocei^iie,"  and  ■'  it  haa  been  euggeated       Neiiao  pointi  out  that  whil*  edar  InStMOoe  it  [q  gua    any    of    yonr   readmi  may    doubt   the 

Ij  Bear  and  UEdler  that  the  polca  of  oold  may  not    "  nil  at  Um  polee."  the  lunar  radjatiim  I«  IndepeO'  poMlUlity  of  the  change  in  th«  lonar  axia  ot30°, 

ooindda  with  tha  pdea  of  rotation."  deutoflatitudeibenoatheH.  and  S.  polar  la^oni,  Imayny  that  when  itBrting  thia  part<rfthato- 

On  page  148  be  toQi  ui  that "  Saodii  found  the    aa  tempaatnn  dadined,  would  ncoMcarily  fun  n^ntion    I  laid  the  on   baton  Piof.  Q.  B. 

^peannoe  at  the  poln  irreeoaotUble  with  the  Idea   two    vatt   condeanre  and  retrlfemton   for   tht  Diinrin   and  be  rar  kindly  at  once  nplied  that 

u  droular   cq>i,   and  wai  forced  to  adopt  the   vaponn  given  off  in  the  bopica  under  aolar  heat  "Qm  ihifliBeof  Oiaazii  of  rotation  to  tha  moon  li 

A    Urge 

„ —      —  ...  .  ■™.,,  — „- ».  . , , likely  to 

— -.B"~-  polalilpreenmaUynotoTer—TO'O.,  that  about  the  ooonr  In  the  can  ofa  body  with  ilowratation,  aiin 

Thui  it  ha«  been  taken  tor  granted  tiiat  the   equator  Tarying  between  —  70*  0.  in  thelnnar  night,  the  can  of  the  moon  than  In  tha  earth." 
polarouo  of  Uan  thould  not  only  be  trulr  circular   and  +  300°  0.  u  the  dar  (Keiaon).  B.  S.  Peal, 

lonni,  but  plaoed  oentrallj  oter  tha  axb  of  rota-       Bo  that  tha  condanntion  of  Taponr  on  the  polei       Sibnsar,  Aaam,  India,  January  26. 

tlon,  liko  the  atond-oape  of    Batnm  and  Jupfler.    ai  mow  ii  inaritobla.    Thii  ihould,  by  the  volcanic  — 


u  circular  cwi,  and  wai  forced  to  adopt  the  vapoun  given  cu9  in  the  bopice  under  aolar  heat  "Qm  i^ifiiBgof  diaazii  of  rotation! 
■npaadllan  of^  CMuplicatad  and  lobato  Jormi.  and  in  the  abaenee  of  atmoiphen  thl«  could  not  be  undoubtedly  a  madunlcal  poeribillt 
Sou^arelll  allndca  to  tha  ponibitity  of  a  man  of   returned  again,    ne  normal  temperatnn  at  tht    oMt  mdi  a*  you  portulato,  li  fiv  r 


ft>rthl.,andltgiTMadu.tothaconditioni  betw^  the    «ln  and  ;:qS:tor,  to   both  form,    ™"  Tn°™^n5*»wttnTi2f\»S  VMns 

—re.  textun,  ai>d  odonr--a  wideband  darkidi  bdt.  with      rXBJODB  OP  KHaOUKY  AKD  VXKU8. 

Our  8.  polar  cap  b  placed  over  the  aiia  ^  rota-  colour  m  iBealoaiid  patohea  about  tha  equator,        |^32t41.]— Woaz  of  ineitiiuBblfl  v^uehuraoently 

tlon,  and  certainly  doe*  not  Boat  about,  haTing  on  it  and  whitlih  or  ooloatleei  polar  cape  with  iiregulai    been  dona  by  Dr.  Sduapaielli,  Director  of  the  Boyd 

two  Tolconoaa,  mounts  Enbni  and  Terror;  but  ■■  manias.  Obeervatoiy  of  Milan,  m  theevalaationofthflnita- 

taraiwe  oan  no,  the  other  uQraanland,  and 
N.  polar  aib  fan*  In  a  polar  baan  or  open  am. 
Um  ohataotna  of  Oe  Arotie  and  Antamtie 


, na^iu.  Oboarvatoiy  of  Milan,  m  tha  evaloalionol . _ 

Qraanland,  and  the  Bat  before  looking  for  traoei  of  a  lohr  bolt,  w<    tion  p«i^>di  of  Mercury  and  Tenas.    The  reault  of 

J .  _..-   ...-»   I*   .-. J   .1..*    «.. .V v^  j,  a  (urther  oonfirmation  of  tha 

._  _— . , , J J  ,. avolntlon  propounded  by  Prof.  Dar- 
in tha  nuth  we  have  now,andhubeendawaddownbTvaittidi^  thm    wto.    Eadi  of  then  inf trior  planet*  wai  tormerlj 


the  Immmn  flat-topped  barge— oftao  mlln  in  aeting  like  a  huge  geooantxtcMc^  brake,  ^avinj  iqtpoaad  to  revolve  on  Itaazb  in  a  period  of. 
extent,  and  a*  mudi  ai  2,000n.  thick— evideotlj  braoghttherototiondowntooBeraTdntion  on  thi  anotly  twen^-tour  houn,  though  a-  -' — 
portloni  of  the  ica-oep  fan>keD  adrift,  while  to  the   axli  during  ana  ia  the  orUt,  and  kacptng  It  there,    doubt  hu  alwayi  been  admitted  In 


north  there  b  ■  pnpoDdeMnoa  of  Boa  or  Bald  loa.  But  than  i*  now  no  water  on  the  moon,  while  al  Tha  podtive  neeerchn  of  SchiaparsUi  have  shown 

lAIeh  bat  formed  on  ooen  water,  a  few  flat-topped  Mm*  time  llbratton  ii  nen,  and  hnoe  aitainomen  the  hl^ait  probability  that  tha  rototion  is  by  no 

borga  being  ooeaetonally  nn  near  ?ran>Joakdi  bave  inferred  that  tha  moon  hn  now  an  allipioida  meana  lo  rapid,  bst  that  each  planet  ratotn  on  ita 

Land  (Tonng),  the  aamlac  b«g(  of  tha  Atlantia  figure.  azb  exactly  onn  to  each  oomplato  revolution  round 

being  mainly  tram  WtA  Oiemland  (Qreely).  Frootor,  on  p,  132  of  hu  "  Moon  "  nyi :— "  II  the  inn.    Without  doubt,  the  avidenoi  tor  thii  in 

If  our  North  Polar  bostob  without  many  iilandi,  the  moon  were  a  perfect  sphere,  the  earth  woulc  the  can  of  Meroorv  amannti  almHt  to  a  oomplato 

it  itaodi  to  reaaon  that  an  iae-  oqi  oonld  not  be  have  no  grasp  on  her,  ao  to  speak,  whereby  to  maiu'  demonitntiai,  and  in  the  can  of  Taaus,  thoo^ 

aoobored  there :  tha  Boa  would  be  annually  brokeo  tarn  tiia  observed   relation   faetwem  the  eqaatoi  not  n  eondiutve.  it  b  by  no  meatu  weak, 

up  by  tldw  and  winds,  and  oanied  oS  by  oorrents.  plana,  and  the  orUt  plane."  Ttntating  in  thb   manner,    each    planet   would 

ISvpltiMHt  te  lit  ESOLIBS  MBOEANIC,  MartK  13,  1991.]  I 


ENGLISH  MEOHANIO  AND  WOELD  OF  SOIENOE:    No.  U55. 


I 


[Buppltmtnl  It  M<  SSOLISB  KEOSAmO,  March  13,  1B91.] 


Maeoh  13,  1891.  ENGLISH  MEOHANIO  AND  W6ELD  OP  SCIENOE:    No.  1355. 


63 


I 
i 
k 

■ 

■ 


n 
I 

I 

I 

i 

I 


ol  eo-ordinate  geometrj,  and  the  differentul  cal- 
^tw,  and  the  uae  of  logarichma.  I  am,  of  oonne, 
awnining  that  he  wiahee  to  do  more  than  merely 
flad  what  corvee  give  nearly  a  certain  foooa. 
Optioal  mathematica  i«  not  an  inviting  eabject. 
unless  the  student  has  a  likdng  for  it.  I  cannot  tell 
Urn  what  books  will  enable  him  to  oompate  the 
cmrves  of  photo.,  micro.,  and  telescopic  lenses.  I 
know  of  no  better  book  than  the  back  volumes  of 
the  Enolish  Mbohanio.  For  optical  formuls,  let 
blm  by  all  means  get  '*  Ooddington*s  Optics."  It 
ii  a  scarce  book,  and  he  will  have  to  get  it  second- 
hand ;  but  he  should  obtain  it  as  soon  as  he  possibly 
OKOf  and  he  wfll  then  see  what  branches  of 
mathematics  he  most  work  up  in  order  to  get 
through  it  intelligentiy.  Mr.  Blamires,  of  Brad- 
foid_  (whose  addnss  can  be  found  in  the  Sale 
or  ' 
oo 

liabiy 

ia  in  two  volumee--theoretical  and  practical;  let 
liim  get  both  if  he  can ;  if  one  only,  the  theoretical 
part. 

With  respect  to  the  controversy  on  focal  change' 
in  teleeoopes,  I  think  it  highly  probable,  though  not 
vniversaUy  necessary,  that  a  change  ot  focus  may 
1w  reqaiate  when  viewing  the  moon  and  then  a 
■lar.  with  the  moon,  breadth  of  the  image  is  a 
factor  in  determining  the  focal  plane,  for  no  tde- 
■oope  can  give  an  absolutely  flat  image;  but 
witn  a  star  this  is  not  perceptible.  Imbably 
aU  object-glasses  are  not  alike  in  this  respect: 
acme  may  need  littie  or  no  alteration,  depen- 
deat  on  the  form  and  arrangement  of  the 
corves  of  the  lenses ;  or,  if  we  may  use  a  photo- 
graphic term,  they  have  not  all  tne  same  thpth 
of  iocus.  My  reasons  for  making  these  remarks  is 
the  following.  In  looking  through  Dr.  Heath's 
book,  I  came  across  a  formula  for  combimng  the 
oorves  of  an  achromatic,  so  as  to  simultaneously 
correct  the  aberration  for  both  parallel  and  dightly 
diveraing  rays,  and  on  working  out  an  example! 
found  that  the  only  combinations  which  would 
uiuij  this  condition  were  the  '* Gauss"  with 
ineniscus  lenses,  and  the  <*Her8chel"  with  a 
biconvex  crown  and  a  meniscus  flint  back  lefts. 
Or,  in  other  words,  these  combinations  give  less 
aberration  and  a  flatter  focal  plane  than  the 
biconvex  and  biconcave  objective.  Is  this  true  in 
practice?  Who  will  experiment  and  dadde  the 
point? 

'* Sirrah"  has  ^ven  a  very  interesting  account 
of  his  speculum  work,  and  I  hope  others  will 
&iitate  his  example.  I  would  sugg^  the  use  of 
thick  slabs  of  slate,  aa  being  more  manageable  and 
easier  to  get  than  marble,  and  if  he  were  to  rough 
out  the  curve  of  his  mirror  with  a  zinc  or  lead  tool, 
turn  a  disc  of  slate  convex  to  fit  this  curve,  and 
cement  on  it  glass  facets,  it  would  save  time,  as  the 
roughing  out  with  a  glass  tool  must  be  a  tedious 
process.  This  plan  was  used  by  our  old  friend  the 
••Optical  Bricklayer."  Has  any  optical  worker 
tried  round  facets  on  the  tool  for  grinding,  and  also 
for  polishing ;  they  seem  well  adapted  for  the  work, 
as  there  are  no  comers  to  chip  off,  and  probably 
there  would  be  less  tendenoy  to  produce  rings  in 
polishing. 

The  letter  of  Mr.  Gkibriel  (32114)  is  to  the  point, 
but  I  am  afraid  there  will  be  no  practical  response. 
We  have  had  excellent  artides  on  nearly  every 
medianical  subject  except  optics.  If  one  desires  to 
make  a  lathe,  an  engine,  a  dock,  a  dynamo  or 
bell,  or  other  dectriod  instrument,  the  drawings 
and  instructions  are  so  dear  and  complete  that  he 
majr  start  right  off  from  the  patterns  to  the  finished 
instrument.  Again,  look  through  the  Sale  columns 
and  note  how  many  professional  founders  there  are 
who  make  castin^fs  xor  model  ensines,  &c.  If  it  is 
a  profitable  busmess  to  make  &ese  castings,  one 
would  think  it  should  be  so  for  optical  brass  cast- 
ing at  the  same  cheap  rate.  They  are  at  least 
quite  as  easy  to  cast,  and  I  have  no  doubt  many 
would  like  to  mount  their  lenses,  even  tiiough  they 
oonddered  it  preferable  to  buy  the  finishea  glass- 
work.  Orderio  Vital. 


•ecurdy.  Not  unfrequenUy  ungainly  braces  or 
wed  j[es  are  employed  to '  jprevent  the  tool  from 
slippmg.  We  remedied  this  defect  on  a  lathe  we 
were  running  a  number  of  years  ago.    The  sketch, 


WBIHKLBS  70B  LATHB-KBV. 

[32144.]— -Tou  have  amongst  your  readers  so 
many  interested  in  lathe  work,  that  I  thought  the 
following  mi|^t  interest  fhem.  I  cull  them  from 
papers  on  this  side.  The  first  (Figs.  1  and  2)  repre- 
aents  a  boring-tool  holder  in  use  at  the  shop  of  the 
Straight  line  ^ogine  Po.  as  are  lots  of  o&er  ex- 
cellent kinks.  They  have  one  for  each  laihe  about 
16in.  swing.  Ootsigon  tools  are  used,  and  the 
cutting  lip  is  forged ;  the  rig  ia  cheap,  handy,  and 
it  gets  used.  It  is  respectful^  recommended  to  the 
numerous  chaps  who  habitually  get  a  fin.  tool 
projecting  IQin.  to  bore  a  2in.  hole  &n.  deep. 

Here  is  a  wrinkle  for  a  tool-holder  that  wfll  pre- 
vent slipping.  It  is  a  common  thing  to  find  a  great 
many  tool  snpporta  in  the  conffition  diown  hi 
sketch.  Fig.  3.  This  is  evidentiy  one  of  the  weak 
points  of  a  lathe ;  no  blame,  however,  diould  attach 
to  the  tool-builders.  The  ttmal  appuknce  ia  suffi- 
ciently strong  for  all  ordbairpuipoaei.  It  is  when 
long  tools  are  used,  such  as  uioae  for  boring  articles 
in  a  chuck,  that  difficulty  arises  bpL  holding  the  tools 


z:^s 


r-i-_.S,^;:3w^-.. 
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screws  on  the  spindle  of  the  lathe.  On  the  other 
end  ia  a  thread  and  nut,  the  two  washers  A  beins 
closed  upon  brass,  as  represented.  This  is  neat  ana 
strong,  and  serves  much  better  than  the  majority  of 
devices  for  such  work. 

Not  long  since  an  occasion  arose  for  boring  a 
small,  deep  hole  in  a  castiiig  on  a  boring-anlL 
After  some  cogitation  it  was  oonduded  to  try  th« 


lTI 


t 


r 


Fio.  1. 


Fig.  4  diows  the  contrivance  employed.  The 
block  e  was  of  cast-iron,  and  the  holder  a  of  best 
refined  iron,  the  lower  end  being  gibbed  into  the 
rest  d,  and  a  hole  through  the  centre  suffidentiy 


Fza.  2. 


large  to  allow  the  boring-bar  to  pass  without  touch- 
ing, so  ^t  when  the  set-screw  was  tightened,  the 
whole  was  made  fast  to  the  lathe-rest  a.  It  was  a 
source  of  satisfaction  to  know  the  boring-bar  could 


Fia.  5. 

scheme  suggested  by  Fig.  6.  The  hole  was  started 
perf ectiy  true  \fy  means  of  a  short,  stiff  tool, 
uiereby  allowing  perfect  adjustment  of  set-screws 
on  finishing-tool.  The  hole  came  out  remarkably 
straight  and  smooth.  Had  this  hole  extended 
entirdy  through  the  casting  we  could  have  used  the 
ordinary  boring-bar,  but  such  not  being  the  case, 
this  expedient  was  tried  with  tuccess.    I  do  not 


Fio.  3. 


not  swivd  round  and  make  a  tapering  hole.  The 
adoption  of  this  device  or  somethmg  nmilar  would 
save  much  trouble.  It  is  difficult  to  duplicate  a 
lathe-rest,  and  almost   impossible  to  repair   one 


Fza.  4. 

satisfaotorihf .  Here  is  a  method  of  holding  **  driving 
brassee"  n^eh  may  be  useful  to  thoee  working  in 
railway  and  engine  diops.  The  bolt  B  (Fig.  6), 
enlarged  at  one  end  into  a  large  hezagonalnut, 


Fzo.  6. 


know  that  this  would  work  on  a  lathe,  as  perhi^M 
the  diips  would  work  under  set-screw  and  disturb 
the  podtion  of  the  tool ;  this,  however,  did  not 
occur  with  the  ndll,  as  the  chips  f  dl  down  and  out 
of  the  way.  ,        . 

These  ^*  kinks"  may  not  be  new  to  readers  of 

£>ur  paper,  but  I  send  them  as  being  likdy  to 
terest  mechanics,  and  in  the  hope  of  diatmg 
orxtidsm  which  may  lead  to  other  "  kinks." 
Bridgeport,  Conn.  T.  Brandon. 

ABTIFIOZAL    lYOBT. 

[32146.1— AuiRonoK  many  attempts  have  been 
made  to  Invent  a  substitute  for  ivory  or  an  imita- 
tion of  that  substance,  nothing  i^pears  to  have  met 

the  demand  with  the  excepfion  of  cdluloid.  As 
your  columns  hare  often  contained  notes  on  the 
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nbjaot,  I  nnd  you  aa  aocoimt  of  nn  inTsntlon 
madabjttw  Moan.  A.  and  8.  de  Pont,  of  Puii, 
irtilcbl*  Mid  to  produoa  &  mateiiU  luTing  the  aaine 
pBopKtui,  oompoiMnt  pait^  and  wpaaniiae  ai  ths 
noMnl  pMdaat.  In  ««n;iiiD  out  the  invention, 
CMwtio  l&M  rOaO)  It  fint  tieatod  with  mtar  mffi- 

hjdiate  it,  and  baloie  tl 

I,  and  while  the  lime  atill 


a  of  it*  oanatid^,  tb«j  earefnllj 

pmr  OTCB  it  an  aqneoni  ■olntaon  ot  phoaphona 
a<^  (H^^,  and  mix  the  two  well  together  for 
Oi»  ptupoae  ol  fOrmino^iotpliate  of  lime.   Dniing 

ti^eadin  oarbonate  of  lime  (CaCOJ,  maffoeiia 
(HgO),  and  alumina  (A1,0J,  and  ttuo  an  admii- 
tnre  oi  gdatiue  and  albnmni  (di«aalTed  together  in 
water)  or  their  ohemioal  eqoiruenti,  Hiah  aa  flbtine, 
aaaaina,  oi  ragetable  Btnne,  ateomai,  oc  caaafne. 

"But  piop^iOD*  of  the  aennd  rnaterlala,  bj 
weight,  are  abont  aa  followi  to  prodnoa  a  labataiioa 
elanlT  reaamtdlnE  In  propertiea  the  task  of  an  old 
"      '*    ■■    a  (CaO),  100       -•      -'- 


remaiu  to  be  iMn ;  bat  iTor;  hai  nowxeadiadiaoh 
a  pries  that  tbtn  it  ample  mom  for  the  Mie  of  a 

Deboit,  Midu  T.  L.  K. 

FBXKANSHT  -VAOITini  AIB-SEIP. 
[32I46.]-To  flj  in  the    air  haa,  from  remote 


Bj£atad,dp 
parta.    The  i 


tiflo  and  adVBntnnnu  man,  bat  with  mull  aatisfao- 
toiy  resolts.  These  failaraaharebeea  da«tam>af 
DBuaea,  a  few  ol  which  I  will  trf  to  bring  before 
four  notioe. 

Let  as  eo  back  to  the  eailitat  reoords  of  attempt* 
tt  Ayins,  before  baUoona  were  erer  thoo^t  of.  Ton 
will  find  that  nearly  all  biad  W  maana  ol  wings  of 
nme  sort  or  other,  eoDneatad  br  oords  and  leren 
to  their  legs  and  arms.  How,  one  great  («aaM>  wbj 
these  mean*  thoold  not  answer  is,  that  it  is  ax> 
bemaly  improbable  that  a  man's  moscolar  power  is 
■nfSdent  to  raise  and  snitaln  Ids  own  bM;  and 
aMMmtaa  at  any  great  height  in  the  W.  Why 
■honld  moat  of  thos*  who  hsTe  attempted  to  fiy, 
■ither  bj  their  own  strength  or  by  aerial  maohinsa, 
n  olosely  try  to  imitata  a^lrd'*  wteg*  and  aotloa  of 
flight !  Pirture  to  yonrsdre*  what  sort  of  thing 
the  steam-locomotiTe  woold  hare  been,  had  In- 
Tcotors  taken  Um  fMshona  for  th«ir  model,  and 


l(^ath«r,  and  the  whole  is  thoroughly 
it  aasomes  a  plastio  condition  of  the 
ttlfl  dough.  In  Ihl*  itAte  it  i*  allowed 
•  tew  honn,  dnriiig  whiah  the  continuea  acanu  oi 
the  phosphoric  add  apoQ  the  other  matenals  oon- 
VOrtsUie  whole  into  a  flns,  tenacious,  white,  in- 
aolnble,  and  uninflammable  body  ■■■"■lai-  jn  its  Gon- 
•tltasnt  parts  to  ths  natural  ivory,  Thr  compound 
while  stul  in  a  plastic  itata  ia  pUced  into  ahapeii  ai 
mould*  sod  removed  to  a  ■low-dTyingroom  (heated 
to  a  temperature  ol  about  60°  to  70°  f  ahr.,  or  with 
a  carrsDt  ol  air  passing  throogh  it),  where  it 
remains  one  or  two  day*  until  tuffioently  daucoaled. 
Care  should  be  taken  not  to  remove  all  traoea  ol 
mri^are  at  this  stage.  When  diaiooted,  itmajba 
taken  Irom  the  diymg-ioom  and  placed  direct  mio 
mould*  ol  a  >nitaDly-constineted  hydranlio  or  other 
press,  or  may  be  first  finely  eroand  and  then  placed 
ia  the  mooklB.  The  moiuo*  into  which  the  sub- 
stano*  is  placed  sre  oonstmcled  so  that  it  may  be 
subjected  to  a  high  temperature  and  a  great  pro- 
sure.  The  heat  may  be  prodnced  either  by  gas  or 
steam  aoUng  npoii  the  walls  of  the  mould,  the 
latter  bdng  pruerred.  In  the  heated  moulds  the 
dried  substance  1*  mbjeoted  to  preasuie  in  a  by- 
draulio  or  other  pre**  amounting  to  one,  two,  or  more 
Ions  per  squaie  inch,  according  to  the  denn^  of  the 
pmduct  to  be  obtained,  and  ttte  pressore  is  main- 
tabed  thmeon  from  on*  to  two  hoiua,  more  ^  le**, 
aoEording  to  the  quantitj  of  material  under  opera- 
Uou.  The  greater  the  bulk  of  material,  the  longer 
time  must  the  preasuie  be  applied.  The  heat  and 
pnanre  may  M  varied  aacocdmg  to  the  quality  and 
otnMty  of  the  ivoiy  to  be  produoed. 


m  the  gnjund  without  rolling. 


. _ — principle 

alightnen    of  body,  &a.     Why,  ths   raault. 
d  have  been  fkilore;  and  yet  this  is  the  mis- 
take that  has  been  made  in  ^tei^iting  to  fly.  '""-■ 


None;  and  vat' 
ttar  nse,  wei^s  < 


oonddersUy  more,  bulk  fi 
a  to  balloons,  I  oonstdv  them  nothii: 


. rs  find  that  fiooks  closely  resembling 

in  phvrioal  propertie*  the  tusk*  ol  an  old  alepkaut 
may  be  produoed  from  the  materials  in  the  propor- 
tion* heriinbefore  stated  by  applying  a  heat  of 
■bout  270°  Fahrenheit,  with  a  preasun  of  two  tons 
psr  aqoan  iMk  appliad  for  about  an  hoar.  By 
altering  the  heat,  pressure  or  duiaiian  of  pressure, 
the  deoafl*  or  qieiaAo  gravi^  of  the  resultant  pro- 
duct mavMVMiad  as  may  be  desired  to  render  it 
mote  Muqrtable  or  ssrriosable  for  pMtlonlar  pui- 
pnens  Thembatanoe,  when  taken  from  the  moulda, 
■Loiild  be  allowed  to  mature  and  season  for  three 
at  four  weala,  when  it  nuy  be  cut,  tomed,  and 
polished  in  the  ordinary  way. 

The  product  oan  bo  obtunsd  without  the  appU- 
eation  of  beat  during  the  compressing  stage  of  the 


Now, 


First,  the  dupe,  which  ahonld  be  an  elongated  < 
or  ag^-thm,  a*  offering  the  IcMt  poasible  It 
ance  in  ila  flight  through  the  air ;  eeoond.  it  ahonld 

bemadeof  (oma  sheet  metal, bulk  for  bulk,  heavier 
than  the  air ;  third,  it  iliontd  posses*  snfScient 
booyanoy  in  itself  to  rise  in  the  air,  so  a*  not  to 
depend  on  being  raised  by  the  strength  of  its  own 
Bnginee,  vrhich  is  impoMble  a*  long  as  engines 
weigh  as  much  as  they  do  in  comparison  to  their 


tube*  should  pasa  avM  to  tka  nimiot  <d  On 
Thisbn  AonldbawoAedtTtwodliliiMti 
(•team  or  eleebtle),  caeca  •■£  rida.  Tb>pK 
vacnnm  ehambvi  dHnld  be  tt  HMh  >  ifaaai 
give  ttie  dilp  baayan»  *nangk  to  wriA,  M  i 
nothing-that  1*.  tbe  iUp,  br  DMaa^fiba ' 
chamber*,  t**'""M  dlwJann  eootlf  -  *■***— |^ 
equal  the  oitire  wefa^ot  tbe  ridp,  «Bi«b« 
passengsn,  &«.,  so Oiat  irikesi mo  wn&dt 
the  air.  aU  that  would  be  naeaMiT  wonld  ta 
the  vaJvea  C  A,  do^  Hie  tmItm  B  D,  thM 
cDginca  in  mowa,  wUA  wmild  tmaat  fhe 
revolve,  erealiag  an  aniiamatiaflaiTaBtai  ^ 
air,  autealns  in  at  O*  top  VuoaA  nlv* 
beiiig  axpeUed  at  the  bottom  tfmwgh  t 
woold  oompd  Um  Alp  to  daa  itfUtr  ■■  &■ 
i^wce.  Bevssse  the  Mgioei^  BMUng  a*  f 
nrand  ifce  opposite  way,  tdnc  ate  tk  Kt  tk* 
and  addling  It  at  the  top,  ana  joa  MB  k 
ibto  back  to  eailh  again. 

Now,  as  ragaidt  nopelUu  io.  tha  ata 
whn  raitedlo  a  snltAle  hSlSU,  Alt  vri 
(oi  only  keep  than  opm  at  moeb  aa  la  aav 
maintam  the  diip  at  Qu  nquliad  dlatKoaa  f 
eaifli),  and  open  valve*  BD;  thafamttaafl 
inatD,  andupelsltattheasid  B.Onji 
the  *Up  tarward.  If  reqnind  to  ca  Sa 
dmplT  reveiw  the  pnotM,  caaaEn^  Iba  &■  t 
roond  the  other  wi^,  drawioa  tha  hIs  fari 
aipeUiiig  It  at  the  asid  ^  O*  tnba  <■ 
wflhthevalveD.  Itefaa mold  woftfc 
fixed  on  a  1  '    "      "'      •    —     - 

width  OtthL—,. ^ 

connected  to  &e  shaft  by  Di 

fan.    I  give  the  ptefenoee  .    __, 

imtead  at  one  dibble  the  pow«r,  not  ooIt  1 
venisnee  of  fisng  and  mttnttififiiw  tiba  bal 
theboatin  theatmowhere,  hvt  la  eaaa^n* 
should  break  down,  fiu  othervronld  aUa  t 
fan  revolving. 

For  steering  pnrmssa,  I  propoaa  a 
onrved  wing  (so  as  to  fit  in  oloaa  to  tha  M» 


angiMOoai 


■hip  whan 


■  fort 


liptaUnga  straight  coanB,  aa  it  w« 
impediment  to  the  aerial  fUg^tljaBS 
the  ihip  about  the  saDtaa.  ^niea 
could  be  oontroUed  by  means  of  <t  win  TOf* 
tbrongh  a  hole  in  ue  aide  of  thm  Mp,  ^ 
over  an  ordinary  ship's  steering-wheel. 

11,  Tavistock-plaee,  Flymona. 

HINTS  FOB  SXPBaZKKVTAUl 

|;3214T.]— Fbok  want  of  lime  I  am  as 
write  ve^  fully  just  DOW  on  the  aabjatA 
photographic  susmtioDS.  Still  laaa  oan  I 
myself  with  criUonu  upon  the  viawa  of  II 

All  lucb  crude  suggestioni  a*  thoea  of  II 
maun,  and,  espeoiauy  indeed,  my  own,  a 
optD  to  criticism.  The  former,  baviag  ba 
ououlated,  may,  as  I  hope,  invita  attfintiii 
posibility  which  axiita  of  prodncing,  bjni 
rwulated  interference  effects,  a  teritt  M 
aupted  to  the  photo-chromic  printiajg  ptooi 

It  is  not  by  any  maani  a  new  idea  ordis 
that  pictures  of  a  limited  range  of  colour 
produced  by  means  of  the  iaterference  effa 


of  the  prasaure,  or  both,  and  other  details  of  the 
proosBs  may  be  varied  without  departiug  from  the 
mvention,  which  is  esseatially  to  lyntbetuaUy  con- 
dtuot  or  manufacture  ivory  having  the  aaaie  pro- 
pertie*, chemioal  and  physical,  as  the  lutaral  tasks, 
with  or  irlthoat  the  addition  of  any  foreign  matter 
to  render  the  product  more    adaptable    for    any 


While  the  inventois  prefer  to  use  only  the 
materials  hraeinbetore  enumerated  as  producing  a 
mbstance  more  nearly  like  natural  ivory,  they  find 
that  other  Tnatniials  may  be  added  thereto,  such  as 
baryta  as  a  sabstitnte  for,  or  in  addition  to,  mag- 
Besu  aoetate,  or  carbonate  ol  lead  instead  of,  or  in 
addition  to,  the  carbonate  of  lime,  to  increase  the  1 
~lc  gravity  \  oxide  or  snlphate  of  sine  to ' 


power ;  fourth  (and  laitly),  there  ahoold  be  no  fans, 
winga,  or  screws  attached  to  the  outside  of  the 
aerostat,  for  the  reason  that  in  a  strong  wind  they 
ore  not  so  effectual,  losing  soms  of  tha  power  that 
is  applied  to  tham. 

I  often  wonder  how  it  is  that  there  is  scarcely 

anv  nroifTess  made  in  ae'rial  navigation.   One  would 

it  great  discoveries  woald  be  mads  by  the 


niecifi< 
the  bu 


bulk  or  ■■  an  adulterant ;   and  oellDloae  and    to  come 


•linrine,  logwood,  Brazil  wood,  fustio, 
extracts,  or  other  well-known  colouiinK  offBuw— 
Boch  as  pigments — may  be  incorporated  vnth  th< 
mas*  in  the  sarliB  stage*  o(  the  procea*  in  such 
qaantitie*  or  proportloni  as  will  give  the  required 


from  private  persaus. 
The  above  drawing  is  a  aids  vlsw  of  ths  interior 
of  the  air-ship.  In  form  it  is  an  elongated  oval, 
with  a  fiangs  each  side  of  its  bottom  to  prevent  its 
ToUing  wh^  resting  on  the  ground.  There  are  two 
air-tight  chambers,  one  at  each  end.  in  whicti  a 
permuient  vacuum  is  maintained.  Tliifl  gives  the 
ship  the  required  baoyanc; .  The  ship  iteeU  should 
be  built  of  very  light  stael  plates,  as  thin  as  pos- 
■ible,  the  standard  being  that  they  can  stand  the 
Immense  preesuie  they  will  be  subjected  to.  In  ths 
osntro  of  the  ship  should  be  an  immense  alr-taa  or 
propeller  fitting  mto  a  oase,  from  which  oase  four 


single  homogeneous  film  of  variable  thi^fcTM, 
meuiod  b)>  which  I  have  myssll  thought  tb 

pictures  might  be  made,  consists  in  a  photof 
application  of  "  metallo-chromy,"  or  tha* 
lytic  deposition  of  a  thin  film  upon  a  p 
■orfaee.  A  metallic  relief  plate  could  be  pn 
by  photographic  meaus,  which,  if  used  aa  an 
and  placed  sufficiently  near  to  a  polished 
oathode,  being  separated  from  it  by  perhaps 
of  blotting-paper,  would  yield  vaiiatioiu  of 
ness.  and  therefore  of  colour,  of  the  deposit 
opposite  to  the  mors  or  less  distant  pointa 
anode  surface. 

Plates  of  seleulta  or  mica  are  acted  n] 
common  sol  vents,' and  BDch  action  could  be  ai 
regulated  pholographicalty  as  is  that  upoi 
plates  in  photo-etching.  Such  pLatea,  view* 
polarisiug  apparatus,  would  present  oolmi] 
respondi^  to  the  depths  of  the  etching.  Th 
ohwp  and  simple  forms  of  such  apparatus,  i 
process  may  afford  amasement  to  amatear*. 
polarising  stereoscope  with  soch  plate*  vroul 
very  pleasing  results. 


{»ifflmm  It  th*  EHSLiaa  MMOEAma,  March  13,  1S91.] 
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AHSWSBS  TO  WaRESPOHDEHTS. 

*,■  Aa  cSHBiDiiCatHiiu  •tmU  it  miarttKd  la  Od  Enmi 

HINTS  TO  COKBBSP0KDBNT8. 
1,  Write  ODMWsLdeofthapipernilj,  and  put  ditwiDgf 
(oiiDiutntioiuanHpantoptcoMor^par.  1.  FnttiUH 
to  qnBriOB,  and  vhed  uwwaina  qDaruB,  pnt  th«  munbcn 
M  wtU  u  th*  Utlsi  at  t]u  qtUiriei  to  Which  the  nplis 
Ida.  1.  NaUiUMliiudafaTiiiHtlivMtM^qiiMiai, 
or  t^Hmi  4.  LitWH  or  qoatlo  mUds  fat  iddii—  ol 
iMiwhntaugrm  or  wmnaiidaiiti,  or  Wsare  taaU  or  otha 
aitlelca  am  be  prashued,  or  icpUM  gJTliig  iDch  Infomui- 
llDa,ouiiatbaliiHctaduEo*ptHadnctiwmeot<.    S.  Nc 

Simon  uklns  te  adooatloiul  or  MrientlBB  istamutiaii 
uinnnd  thnm^  tha  poA  •■  I>attt«  amt  (o  oorce- 
Qioadn*i,«Bac*aov<rto  the  Editor,  ara  »t  torwwrded, 
and  tha  aaiMa  of  camapoiidaita  an  not  eitsd  to  iS' 


,    li  aapedallr  bavn  to  Uat  Ifo.  4.    Thi 

■Li>w  daroted  to  lattan,  qaeiiea.  aod  nplisi  ia  OMMit  foi 

the  man]  nod,  ud  it  ii  not  fair  to  oocnpT  itwitt 
qncntiB*  nuh  u  an  ludloated  aboTs,  whiah  aie  ODly  ol 


StdlTldlMl' 


Bl<niiiii.-E.lf.-0,D.  8.-W.1I.  B.— D.  H. 

Imptorar. — TojiiL  —  Sirat.  —  Dolen.— UaiienbeiB. 
Vnn.-Tn.  ATito«.-J--D-  Q-  T.-W.  J.,  Binafii] 

ba».— Kleotric-  J.TT.  Spragna.— B.  B,-    ' 

the  fioral  Aatoonomioal  Sodetj, 
Walrb  Boiraa.    (Fartimdan  of 


BinBing- 
■"towof 


VOnCB    TO    SDBSOBIBEBl 


e«Uu  th*  nkHTti 

>u>. 

HOUOWB^O 

^?»u-r:£^a,: 

<ir>  xzcEAias  coluk 


Praaanra  Oanvaa.— HaTs  ■  few  Bonrdoa 

Vantfld.^-plate  CMiQera  Knd  Iviaa,  TTrhaw 
Bet  of  Wkt«r  ChtnKe  71ttlii««  tor  itea 
-Will  eichance  four  lOO-tolt  Bdlaon-Swao 
Bollwr  (model),  donUe  tinted,  Muinc<i 


lMt]-l 


d  I^  rat  airing  to  tha  indloca.    Then  an  two 

nod  onm  In  the  Ko.  lor  lUnh  t,  1888.)-W.  H.  a, 
nrmmith.  (Pnstlcalile,  no  doubt ;  bnt  foa  snlil 
Obtain  a  nlld  patent  onlrtoc  the  method  of  («nlo* 
out  lliaprlndple— in  fact,  oolr  for  the  detaila  of  tlia 
Km.  The  axploalon  of  hr^omn  and  oinn  la  a  vat 
old  Metnn  expaiment.}— W.  %.  (See  tha  index  lanied 
with  thla  nnaber,  and  tha  arllclea  oa  iow  (o  oonadnet 
■>  pbonogt^h  BonmunoMl  in  the  nnmber  for  Fab.  K 
iMt]— (&uiaT.  (To  make  an  JBoUan  haip,  It  [• 
trail]' to  nuke  a  hollow  box  to  fit  the  am,  and 
^-^n  on  the  top  on>  ■  biltee  at  oubend. 

* '-reneea  to  mioiii  pattona.    It  la 

It  worth  maUng  In  anr  dabcnta 
ns.i— TnounaLD.  (Uae  a  lOlDtian  of  nnitk 
,  or  bom  It  off  wiUi  luoh  a  burner  aa  that  Ulna- 
doop.  U.)— B.  S.  (^  method  otnuUoaindik- 
Hr  ■tuopa  baa  beat  itflai  deaeribed,  Th-——.! 
i>  be  obtained  bvm  tlioaa  who  ei 
Ir  ncetiriMi  bnt  tor  aneh  wi 

jrwillbereqniied,    Flaateiof  K. 

aUr  natd  toe  tha  monlda.l—LiDii.  (We  etnpoae  ti 
■Man  nlAd-plating:  bnt  Iharon  be  tlaaadlt nscw- 
mo,  the  aanu  aajtm-plate.  1.  Ton  will  aea  b*  the 
taleztUaweek.  Tbenaie  deroi  aaliolea  19  to  date. 
JTianbn(ooet]|d.eaA,  tie*  brpoat.)— A«rA.  IHan 
na  tried  eiths  of  the  aolrente  mentioned  lait  week  t 
Ktbarabonld  asawer  the  pnrpoae.]— BibT.  ITtrhapa 
marine  tine  wontd  nltroa;  Kit  aae  the  indailnied 
wttb  thu  nnmber,  and  olhen  In  back  Tolumea.l  —Fix. 

iUatchea  an  dipped  la  panOnoU-that  U,  thebeUer 
.<adi.)-£.  A.  ftaxaa.  (In  a  taeBam  both  tall  In 
the  iame  tune;  Id  the  air  Uut  which  oSen  the  inateat 
Kutaee  to  (he  air  voold  be  aUfhtlr  ddanf  The 
qsiation  la  anawercd  in  nuMt  worki  on  phriiin.  See 
*'Hint»,"Ho.a,aboTe.)-P.B.  (We  do  not  know,  bnt 
prennne  ft  la  anfline  diaeolTed  In  ipfaHt  and  dnaUd.l— 
laTBonW.Boi.    (We eerl^hilr  ibonid not  hke  to  try 

St«rrepaiiu>aiteBni-boilCT.)-J.A.Ouwur.  CWt 
>  not  remember  tha  book  ref  emd  to,  bat  parhaps  it  ia 
pabliahcd  b)t  Fotter.l— J.  U.  rnccemait  be  aaoa 
ainwmatt  br  irtijoh  Uia  handa  mke  vm.1»A  and 
(oapMalheoiraalt,    Beieial  A 


_.    1.  It  haa  bean  re- 

tiap  thelata  Miiether,  with  a  book  or  a 


March  7,  isn.)— BuOTuo  LuF,    (Too 

Uia  lamp  ItHlt  wlChoot  1 '—  — 

to  batterr,  aee  the  Index. 


."^Sil?: 


neeming  Jenkin' 
OnUuie^l-A.  f 


■o.    (It  ^Ja  attend  a 

-"'  Teoommend  booka. 

I,  might  anit,  or 

aieaubjeipt  iaT^<iailay^bei^-i!rau>-&Ait,*.  (^ 
menooianiwH-.j-F.  T.  T.  (The  hot  wnr  wiwld  be 
to  get  oM  a  rough  plan  of  tho  plaom  with  ■  nedfl- 
eatlOB,  m  aa  mueh  detail  ae  M^Ua,  a  ' 
eatimatea  (mugh)  from  aeiranl  Ibmi.  Pii__  ., 
that  an  oplsiOB  might  be  mlalaadlng.l— W. 
Uhidi  detMle  han  been  alTen  nanr  H"— 1  leoentlT 
Watch  for  ttepliea  to  aome  ot  the  qnariea  alreadr 
'  "  "  Briitid.  (Certainly  the  menmrr 
orunu.  A  proper  rnnaee  ouAt 
•liiation  would  be  a  armptom?)— 
ibe,J^«a.  (Hie  water  iarardjrahed 
""■  -  "--  engine  li  on  dal»  at  the 
and  agaa-bomer  ke^M  the 


i'alFftc 

w."5r  b! 


tninaa  would  be 
to  be  emplojed. 


Wtim  tl 


laid,  and  a  ga»-bomer  ke^M  the 
latea  after  lighting  Onwouldno 
ih  a  well-bafiied  (lair,  an  engine 
Mr,  aminala  after  noelTliig  the 
w  the  "poMlble  quiekeitn  oc 


Wiiii^ur.t  gan  eiplidt 

plaM  HTsnl  timri,  but  fon  wut  mm  num  m  toe 
nufflbntorlUieh  w,i8M;  butrouihoBldoonaltae 
Indloa  of  tha  buck  TulDraai,  or  ptr'iata  tk-  -" — " — 
jj  Iti.  Wiaahnnt  in  numtsrlOr'tM, 


SorbArluxD'— 115    dlffereat     wild     planii 
"  O&aaall'a  Funlliar  Treea    uid  71< 


To   Amaleun.  —  BfC    Onk    Kodal    of  ( 

Wanted,  Lit  Firun,  Fuel,  or  other  artiat'*  I 

Boxwood,  Urge  (in.  about  two  or  thrpe  ewl 
A  turned  Iron  Pollar.  with  aeren  buid 

Bmia  Modal  of  Improred  Toxbtue  Whi 

Wanted,  imall  Loco,  a 


Ana  MOiohine  flir  Boot  BeBatrloi, ' 
Oam  Alr^-Qnn,  la  good  oondltlon.     What 


Booth  Fattarn,  < 


,    IdJtre  Cutis,  largi 


Ollnokt  Wliittaa'i  9)ln.,  three  jaws,  two  « 
Wantfd,  4{ln.  irntn  Barev-catUtig,  &<j,,  I^th 
Wanted,  Packet  Aocumntatoi.  Exduuue  Ch 
1H.F.  Oyitndsr  for  nteam-mlar,  alao  Induct 
What  offen  for    quantltr  of    first  -  olaas 

ir.  Wiu,  bvqmiii'Viiil^ld,  Smisu.  '    " 

lAige  e-air  Unalotil-Box,  unnd  and  perfrc 
PfcotognptiiD  Studio  Stand,  with  nek,  wute< 


Uupratt'a   "Ohemlatrw   Mi  Applied  t- 
"Blootriclty   in  Bervice  of  Hnii,"    ec 

Totical  Oopper  Boiler,  lUo.  by  tain.,  thnii 

Hare    a     mounted    Aatronomionl     Talai 
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may  be»  as  a  final  illustration  for  the  present, 
thus  entered. 

CxuST.— The  part  of  the  exterior  of 

the  earth  acoeeriUe  to  man, 

or  that  can  be  reasoned 

upon  by  him. 
Foasih—fossut,  dug   up.— Remains  or  \ 

traces  of  regetable  or  ani-  >  Txilobite. 

mal  bodies  in  rooks.  I 

BooK.^A  mineral  oonstitoent  of  the  I  Qranite  or 

earth's  crost.  )     clay. 

Gteology,  dealing  with  the  history  of  the  crust 
of  the  earth,  its  rocks  and  fossils,  endeavours,  by 
observation  of  present  conditions,  to  piece  out 
the  earlier  oonditiens  that  obtained  when  certain 
TOckB  wen  forming  and  the  plants  and  animals 
now  represented  by  fossils  were  alive.  It 
attempts  to  reason  out  the  causes  that  led  to  such 
and  sooih  formations  of  rooks,  to  the  preservation 
of  8uch4uid-su6h  organic  remains. 

So  long  as  the  attontion  of  the  student  is  con- 
fined to  the  rooks  or  inorganic  portion  of  the 
crust,  so  long  he  is  studying  physical  geolo^. 
^tf<rtc  (phusis),  nature.  When  he  is  paying 
ospedal  attention  to  the  organic  remains  in  the 
earth's  crust,  he  is  studying  Pakeentology. 
woXocpc  (pahdos),  ancient ;  C0v,  ovtoq  (on,  ontos), 
•  beings 

Fhjvcal  geology  -again  may  deal  espedaU  v 
inOi  the  surface  configuration  of  the  earth 
(JPl^yrioal  Geography),  or  with  the  oompontion 
and  structare  of  ue  rooks  and  minerals  (Miner- 
alogy or  lithfdogy  or  Petrology),  \i9oq  (Uthos), 
a  stone ;  petra^  a  roek. 

PalsMotology  may  deal  with  vegetable  remains 
(Palsoophytology  or  fossil  botany),  or  with 
animal  remains  (f  oaril  soology  or  Palbozoology ). 
^vTO¥  (phnton),  a  plant ;  (ttov  (zoon),  an  aninud. 

The  following  table  will  be  of  service  to  the 
student  in  understanding  the  divisions  of  the 
edeoce  of  geology.  In  this  series  of  articles, 
as  in  thoae  on  botony,  much  use  will  be  made  of 


they  will  find  that  very  little  rotatory  force  on 
the  chuck  will  have  the  effect  of  slightiy  buckling 
the  index,  allowing  thereby  a  partial  rotary 
motion  of  the  mandrols — flight,  it  is  true,  butthere 
nevertheless.  As  before  mentioned,  with  the 
ornamental  drill  and  the  usual  light  feed,  the 
above  effect  would  be  almost  imperceptible ;  but 
try  with  a  milling  cuttor,  say,  for  fadng  a 
P<uygon,  and  the  result  will  be  at  best  very 
du^ry.  To  remedy  the  above  defects  the 
writer  has  for  many^  years  used  a  very  simple 
method  of  holding  chucks,  and  any  work  held  in 
or  on  them  perfectiy  rigid  while  being  milled, 
planed,  slotted,  or  otherwise  wrought.  The 
apjparatus  is  extremely  simj[de,  and  can  be  ap- 
plied with  but  slight  variation  to  any  laih$.  It 
oonsists  simply  of  a  kind  of  carrier  of  either 
wrought  or  malleable  oast  iron,  as  shown  in 
Figs.  6  and  6.  The  one  this  description  is  taken 
from  is  of  the  latter  M.C.I.,  and  is  fitted  to  fix 
on  the  jifo<#  of  a  Sin.  Cushman  soroil-ohuck,  the 
other  diuoks,  such  as  cup  and  beU,  having  had 
an  additional  base  ring  on  which  the  earner  is 
fitted,  driven  on  to  them  and  then  soldered.  The 
lathe  is  a  Sin.  screw-cutting  and  surfacing,  auto- 
matic in  all  cuts.  Hie  drawings  almost  explain 
themselves  as  to  the  action ;  but  a  little  description 
will  no  doubt  assist  any  of  our  readers  who  may 
be  desirous  of  making  one.  I  will  assume  that  tlie 
rought  forging  or  casting,  as  the  case  may  be, 
has  been  obtained,  and  proceed.  In  the  first 
place,  it  will  be  observed  that,  as  the  carrier  is  of 
larger  radius  than  whatever  lathe  it  is  intended 
for,  the  headstock  must,  vro  Um,^  be  blocked  up 
high  enough  to  allow  the  tail  of  carrier  to  dear 
the  bed ;  the  slide-rest  must  be  similarly  raised. 

This  being  done,  damp  the  rough  carrier  by 
means  of  dog%  on  to  the  face-plate,  or  on  to  a 
good  sound  oeech-plank  chuck,  running  true; 
bore  out  to  required  size  with  slide-rest,  and,  if 
possible,  face  the  work  as  far  as  the  dogs  will 
allow,  as  one  face  must  be  made  square— to  butt 
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TABLE    I. 
GEOLOGY  AND    ITS    DIVISIONS. 
Study  of  the  inorganic    (  Of  surface  configuration    FKyncal  Qeoffraphv. 
(PHTBiaALGK)waT)      jofrocks Jr»ii«-a*yy  (Lithology,  Petrotogy). 

Study  of  organic  remains  (^"~^J^*» iW«)pAy<o&yy. 

CPaukwtoixxit)        ( Of  fossa  animals FaUMMOology. 


tables.  Oalv  the  student  should  remember  that 
the  best  tables,  like  the  best  glossaries,  are  those 
h»  himself  makes. 


LATHE  ATTACHME»Ta.-IL    7' 

Fa  former  article,  Nov.  14th,  1890,  mention 
was  made  of  a  method  of  hdding  dmcks 
4Uid  chucked  work  rigidly  and  solidly  in  the 
lathe  whilo  being  operated  on,  either  by  the 
drilling  or  cutting  frame,  or  otherwise,  as  by 
milUng  cutters,  Ac. ;  and  also  of  a  method  of 
.cntttng  key-^;rooves  in  wheels,  pulleys,  Ac,  or 
-of  $htipinjf  circular  stop  work.  Most  amateurs* 
lathes,  whether  omaniental  or  sdf -acting  and 
screw-ontting,  are  prorided  with  a  division - 
plate,  or  have  the  means  of  applying  one.  Some, 
-more  especially  high -class  ornamental  lathes, 
are  fitted  with  a  tongent-whed,  fast  on  tiie 
mandrel,  and  a  tangent  screw,  to  throw  in  or  out 
^f  gear,  fast  on  the  headstock  ;  and  these  alcn§^ 
at  preaent,  have  the  power  of  holding  the 
mandrel,  together  with  any  work  screwed  on  the 
nose  firmly  and  withcut  shakSf  unless  indeed,  as 
-the  writer  has  seen  happen,  the  chuck  worked 
loose  on  the  nose,  which  is,  however,  quite  an 
exceptional  case :  but  in  most  cases,  for  any 
«uoh  purpose,  the  operator  has  to  depend  on  the 
^vision  plate  and  index.  No  doubt,  for  very 
light  ornamental  cutter  work,  where  the  speed 
of  tiie  cutters  is  high,  and  the  cut  very  light, 
theindexanddiviidon-plate  is  suffident,  especially 
when  only  ivory  or  hard  woods  are  to  be 
operated  on ;  but  in  the  case  of  metal- workingr, 
audi  as  ^  brass,  gun-mettil,  iron,  or  stod, 
the  division-plate  and  index  are  sca^rcdy 
•  rdiable  for  holding  power ,  as  the  latter, 
in  this  case,  depends  eotirely  on  the  hold 
of  the  index  peg  in  the  neceHSHrily  very  small  hole 
in  the  division- plate,  and  on  the  rigidity  of  the 
index,  which  is,  per  ne^  a  spri  ig,  and  the  peg  of 
which  generally  stands  out  about  fin.  Now  let 
anjr  of  our  readers  try  the  effma  of  screwing  on 
their  largest  chuck  or  their  face- plate,  and  look- 
ing the  mandrel  with  the  index  in  any  hole,  and 


against  the  stop-shoulder  on  chuck-ring.  Hioae 
ox  our  readers  who  possess  a  gap-lathe  will,  of 
course,  dispense  with  the  **  blockinff-up."  Re- 
move the  work  from  face-plate,  ana  proceed  to 
file  up  the  tail,  square,  to  fit  well,  but  not  too 


chase,  and  fit  binding-screw,  whidi  is  most  oea- 
venientiy  made  caMtan-headed,  as  a  toMssy 
or  a  stout  piece  A  wire  are  handier  tkam  a 
box  Vaj  or  spanner ;  or,  if  preferred,  a  dean 
hole  may  be  drilled  right  through  lug,  and  a 
bolt  and  nut  used  for  tightening  up,  but  in  this 
case  a  small  stud  or  pin  must  be  screwed  in  under 
head  of  bolt,  and  a  corresponding  notok  made  in 
one,  or  dther,  side  of  lug,  to  prevent  bolt  from 
turning.  The  writer,  nowever,  prefers  the 
former  method.  Now,  with  a  good  snarp  hack- 
saw, cut  Uie  lug  ri^ht  through,  as  shown,  remove 
the  burr,  and  put  in  the  binding-screw.  Bun  on 
to  the  mandxd  any  old  boxwood  or  othor  hard- 
wood chuck  of  sufficient  diameter  to  leave  a 
sliffht  shoulder  for  the  carrier  to  stop  against,  as 
berore  mentioned ;  turn  down  at  baok  end  to  it 
carrier,  just  hand-tight,  insert  tail  end  of  oazziar 
between  the  way  of  shears,  dose  up  to  the  head- 
stock,  then  run  on  chuck  so  that  the  oarrisr 
butts  against  dioulder,  tighten  up  hinding^acrew, 
and  with  soriber  mark  tne  line  of  lathe-bed  on 
tail  end  of  carrier,  remove  from  lathe,  end  pro- 
ceed to  drill  hole  for  pushing  screw  about  ^in. 
above  line,  as  shown  at  h.  Figs.  6  and  6,  taking 
care  not  to  go  deeper  than  a  little  bejond  hau 
the  thickness ;  next  drill  the  hole  d^  parallel  to 
latiie  axis,  and  again,  as  before,  witii  naok-saw 
cut  through  the  tail  block,  from  bottom,  ri^ 
into  hole  3,  tim  the  hole  h  carefully,  and  finish 
with  a  sharp  ping  tap,  but  not  beyond  eaw-cot ; 
turn  up  and  onase  pushing  screw,  see  that  it  fits 
wdl,  re-set  it  in  latne^  and  turn  down  about  three 
threads  of  screw,  leaving  a  small  nipple  to  enter 
the  farthest  half  of  tail-blook  beyond  the  aaw- 
cut. 

Make  the  pushing  screw-head  square  to  it 
an  ordinary  sued  gun-nipple  wrendi,  and  enter 
screw  in  place,'  The  work  may  now  be  con- 
sidered complete,^  unless  our  reader  chooees  to 
file  it  up,  draw-file  it,  and  black  it.  To  try  its 
effidency,  glue  a  long  pieoe  of  wood  on  face  ef 
chuck  already  used,  and  when  perfeoUw  dry, 
mount  the  wlide  apparatus  on  the  lathe^  having 
prerioudy  put  a  hUle  chalk  on  the  bearing  part 
of  chuck  for  carrier,  tighten  up  bindiag-eoww, 
and  set  up  pudiing-screw  till  tail  end  if  solidly 
fixed ;  then,  laying  hold  of  piece  of  wood  glasd 
on  chuck^try  and  rotate  it,  and  our  readers  will 
find  that  for  all  practical  purposes  the  ohuck  is 
immovable.  Now,  as  mort  work  to  be  milled, 
planed,  or  slotted  will  be  hdd  dther  in  a  bell  or 
a  scroll  chuck,  or  on  a  faoe-plato,  in  the  case  of 
tiie  two  first  it  will  only  be  necessary  to  provide 
the  bell- chuck  with  a  ring  driven  on  and  aoldered, 
or  pinned  through,  on  which  (to  fit  the  carrier; 
in  the  case  of  the  scroU-chuck,  the  plato  sa 
which  it  is  permanentiy  mounted  will  answer  the 
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tight,  between  the  shear- way  Next  file  up  the 
top  lug  and  drill,  first  half-through  with  a  drill 
same  sise  as  intended  binding- screw,  as  diown 
at  tf,  Figs.  6  and  6  ;  then  with  smaller  drill  send 
hole  through  other  half   for  topping.    Turn, 


purpose  by  turning  the  plate  down  just 
to  leave  the  scroll-ckuck,  per  te,  about  Mn.  larger 
in  diam. — or,  in  other  words,  turn  the  plate 
]hin.  smaller  than  the  ohuck ;  this  allows  quite 
enough  shoulder,  although  it  is  only  * '~ 
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bstbaauna;  bat  then  will  be,  in additioD,  a  tax ol  uumal  makw  ■  mmcnbr  effort,  with  one  needls  in  the  b&ttery  retiitance  by  nnas  luKS  nombiin  of 

3*.  par    month  pm  H.P.  up  to  2H.P.,   lednoad  the  >kiu,  end  enather  in  the  moide,  be  dae  to  the  Tery  snuU  cells.    We  wuit  to  be  t&t  to  reguleta 

howOTW,   to    U.   in  CMM  of  gte*ter  power  oon-  ri>e  cl  Icmperktore  in  the  bodf ,  uid  &  conteqaeat  the  dou  of  cuirent  grodiully,  to  add  tctt  small 

MMunmplJon.    The  oomrany  pays  the  town  20s.  par  thermo- current,  is  just  one  of  the  points  which  I  increases  of  current  at  a  time,  and  the  cells  most 

mib»  (ISs.  3d.  per  yard)  of  mams  laid,  and  beaiSw  left  tor  others  to  correct  me  in,  if  ttey  oan  do  so.  therefore  be  small ;   and,  to  overcome  the  great 

thia,  3  percent,  of  ^oss  income  from  power  sup-  The  other  example*  1  gave  cMinot  be  open  to  the  rerirtanoe  of  the  human  body,  we  want  aUrge 

plied  outside  of  the  Riidort  Commone.  mme  correction,  u  the  temperatures  of  the  parts  electromotiTS  tone — therefore  we  most  hare  a  large 

I  would  remark,  on  the  sabject  of  the  price  of  tike  operated  on  are  not  different;  bat,  as  I  said,  the  number  of  cells.    The  uaoal  battery  '"-  —o^i—i 

«lr,that  it  must  evidently  yield  a  good  profit  tf     ' '"■-  *-"  "" '"    —  "*- '*  ~'- — ■--'■—    — '-' '^ —  -^ 


J   , „ —  , ^  oorreiiti  may  either  be  ttie  rosolt,  or  the  oaose,  of    galvanisation  contains  sl ..   _. 

Hupany    producing    it.    The  air  is  niaally  chemical  action,   or,  I  may  add,  since  "  Hyrddin  oslls  of  the  electromotive  power  of  the  Laclanch^, 

.,._.!  to  Oie  moton  at  a  praaaure  of  601b.  per  Qwyllt's"  letter,  of  tharmo-action :  this  I  have  not  or  a  little  niore.    I  use,  with  groat  satisfaction,  the 

aquai*  iDdi  above  the  atmosphere,  and  the  volume  attempted  to  settle,  except  in  mj  statement  of  the  new  cMoiide-ot-iitver  cells  of   Mr.  Scbsll ;  their 

Mthia  praasoie  corraspondLng  to  l,0OCic.ft.  atatmo-  einmment  where  the  nerves  supplying  the  stomach  electromotive  index  i>  I'T  volt,  and  their  internal 

a^tedc  densi^,  by  the  law  of  lilarriotte  :  and  liver  were  cut,  and  the  current  ceased,  whidi  resistance  only  0'3  ohm.    I  have  32  cells  in  mj 

,c  would  seem  to  prove  that  the  nerves  carry  the  portable  battery,  and  euh  Dell  is  oapable  of  giving 

1,000    X -^=  200c.ft.  force  which  causes  Uie  chemical  changes.  I  " ampfere  hoar  "  work.    The  cells  are  very  oon- 

'"  '''  '^  Upper  Clapton.                        Oerard  Bmltli.  stant,  do  not  polarise,  are  well  sealed,  very  small. 

TWi TOlume  of  air  at  601b.  preasure,  need  non-                                     ?°^  ^^^  "'^t''.?  "^'f  "  ™«'Terabl«after  the  oeU 

XSrfIS  ."^S!"-'  At'doorib'   S"w^*  OOLOITBINO    PHOTOaSAPHIO    FII.K8.  liS^p^Tuie."  tO. '^"^^t  K^  «S?lo^~ 

,      •quiwlent  only  to    the    forcd   stor^  up  in  atoi!  \^2m.1-\  BBAD  with  intense  interest  the  article  than  a  year,  and  will  be  foond  all  ready  for  uee 

(70-8  grammes!!  of  pure  carbon,  or,  say,  3ot.  (8S  "  "Ours"    describing  the    theory    of    Monsieur  then.    They  do  not  leak   or  suffer  from  ereapug 

I     grunmea)  of  Scotch  bituminous  coal.  Lippmano's  chromo-photograms,  or  rather  photo-  salts.                                                            _ 

If  used  up   in   one   hour   it   would   represent  papbic  fl'°is  {for  it  doee  not  appear  that  t&ere  is  I  may  venture  to  remind  non-6lootnoi«»  that 

;        1T28000         naaiHB  ,      ,u  .        -j    ,  .-             ,  any  process  for  photographic  printing  in  colours),  Ihe  electromotive  foroe  of  a  oeU  has  no  reUbonship 

33000x60  "  ''™"*-°-  '"f  ">»'  period  of  tune,  and  ,,hidi  certainly  appear*  to  be  a  most  Ingenious  in-  with  the  size  of  the  elements,  but  the  quantity 

\     OeindioatedH.P.would  thus  cost  in  motor  fluid  ™"?°-    I  do  not  «prasa  any  opinion  as  to  it.  B^";;^^.^-    ^^iX^TL  .K™k'i??.'riJ.?- 

•      4.O&  genmneness  or  otherwise,  but,  with  your  kind  per-  nve  miles  an  hour,  wnetner  it  h  a  orooK  or  a  xint , 

jrBu7  *4'G2  pence  per  hour,  which  can  scarcely  be  miaaion,   would  like    to    draw    your  attention  to  but  the  quantity  of  water  passing  in  an  hoar  is  TSfy 

I^lij  .1           T.        ■       -1             .    ,  certain  experiments  which  seem  to  bear  upon  the  different  in  the  two  cases.    On  the  other  hand,  a 

ngarded  »s  dieap.    By  imng  it  eipansivoly,  say.  oa»e.    As^u  report  in  your  Sdentiflo  News,  the  lake  at  the  height  of  100ft.  wiU  exert  no  greatur 

T    «™ndiM  It  to  ttTM  fames  its  onmial  volume,  the  ^hole  thibry  is^based  upon  iridescence.    In  the  pressure  throi^  a  pipe  leading  to  the  ground  than 

1    oostof  1  indicated  H.P.  would  T»  reduced  to  21  coarse  of  experiments  on  ibterfarence  some  months  wiU  a  teacup  at  the  same  elevation,  if  it  be  kmt 

■  penoe  per  hour    whioh,  however,  compares  very  ,-,   t  |,»d  occasion  to  examine  a  depoUrisinff  film  constantly  lull.      This    common   simile    U   easily 
'■  "^Tourahly  with  high-dM«rteam-engmes  of  even  XUd  in  the  polariscope,  through  idirect-lision  applied  to  the  galvanic  battery. 

-    medium  power  o"!?,  wh^  U  may  be  about  the  Jpectroioope,  ^  I  was  wmewhat  astonished  (con-  And  now  as  to  the  question  of  dosago.    It  is 

'   ^^  ".o~m«^  smaU  h^-^BBsare  non-owidms-  .jdenng  the  apparent  purity  of  colours  dispUyed  by  strange  that,  with  all  our  care  m  matteis  ol  dose  in 

■  UgengiaeB.    It  wiU  be  observed  that  the  mdioafed  depolarisinK  fllmsl   that  they   were,   indeed,   not  other  departiuenta  of  medicme,  we  have  been  oon- 

■  H  J.  of   the   oompresjor   engmes   at   the  Central  ^^^^  refraugibiUtios,  nor  even  well -deaued  com-  teot  for  so  long  to  measure  our  doee  of  one  of  th« 
-^™fi,  -no  ™d1!r  '^"*'?"  ponndi.  but  that  the  observed  colour  is  resultant,  most  potent    applications   we    possess    by  attetly 


p«iditnre  of  only  700  grammes  (24-701.),  or  at  a  ron^Uy  SMskl^g.lrom*^' the'^m  "f 'ra^m'-  untturtworthy  methods.     The  muJmaas'ur 

■    ~lfS^  'i°'  "M;'!'""'*'"''",^,"^.'^?^'™  bilifleaieis  one.   Oo  inclining  the  ffhn  I  ob«u^ld,  by  sUting  the  number  of  ceUa  used,  is  of 

will  have  to  pay  3J  times,  respectively,  16  tunes  as  „  niight  be  expected,  the  bar  of  darkness  traveUed  whatever,  because  every  patient  v 

power.    (Coal  alona  the  spectrum. sothatit  no  sooner  disaiiDeared  »nce.    The  same  man  variee  at  diffi 


— -    — —    r ;-     ^:^T  aionji  uiB  spectrum,  BO  inaEiL  no  sooner  oisappearea  ■"'«.     *iio  omuo  uumj  roi.^n  »v  i^.n-.-u^  »».«,  .uu 

^umaieu   at  16a.  8d.  par  ton,  dehvered.)    This  at  one  end  than  a  second  bar  commenced  to  travel  in  health  or  disease  the  skin  may  be  in  a  oondnotmB 

shouldleave  a  rm  lam  margm  of  proftttothe  at  the  other.    Now,  let  us  apply  the  fact  to  the  condition,  or  it  may  be  practiotOly  an  insulator  tor 

^S^lijr'.   '.^         "Si™"  °°°;'™7'-'*'Jt'  theory  proposed.    We  will  sslriie  that  the  photo-  the  time  being.    A  current  of  givmi  strengtii  will 

•mylDraeotof  the  vray  bmt  moms  of  ut^ang  the  ^n,f&a   in   colour   has   secured  a  film   of  such  travel  faster  throuKh  some  tissues  than  ihrough 

somewhat  cosUr  fluid.     In    addition    to  fint-daas  Bxquisitely  imduated  thicknawea  throunhout    that  others  ;  the  size  of  the  reophores  and  the  conditiona 

1Sl£f^i..S^'^  ?**•,*'?  ^'"P  the  air  before  in«  those  ooTours  wiU  be  destroyed  by  mterferenoa  of  contact   with    the   »ur*a™  of    the  body  eauae 

IMMfa«ittotheenpnei,lnMtiiif;dwaUttIewater  Wch  it  is  desirous  to  remove,  which,  by  the  bye,  variation  in  the  quantity  flowing  from  one  moment 

bto  the  haator,  using  possibly  high  degrees  of  ex-  ^oaid  be  wonderful  indeed.    To  irive  the  idea  a  to  another.    The  indication  of  pam  rfiown  by  the 

pansv)n,uid  securing  a  oomparaUvelylowtempera-  fair   trial   (and   this    by   the   theory   should   be  patient  is  also  of  no  nse  as  a  measure,  for  often  a 

^?i.-  SS*^  J-1                   .          .1     .  „      .  "»Bry  favourable  test),  we  wUl  suppose  that  the  man  sufEers severe  pain  when  there  isonlyasmiU 

1  his  mU  readily  appear  from  the  following  ex-  ^bjeot   for   the    colour    photo,    is    an   actress,  current  penetrating  his  tissues,  though  there  is  a 

DOTim^t  with  a  10H.P.air-fngine,8,",in.  diameter,  dressed  in  red  and  blue  ■  we  will  pass  the  fact  that  painful  chemical  cauterising  action  ginng  on  at  the 

12^"- »b"ke,  making  128  revolution,  per  minuto.  the  red  will  still  be  under-expoeeS  whUe  the  blue  surface  of  the  skin. 

»i.i'.'    '^^      "^    ^"'°  '^;~'^"^    *TP-^;'  is"doneto    death."     Now  ^ow  is  interference  We  do  not  need  to  go  through  the  verjr  diffiont 

the  air,  w  tideg.  t . .  temp,  of  exhaust  reduced  to  gaaur  to  work  on  the  assumption  that  it  affords  the  mathematical  process  ol  raakion  a  calculation  of  all 

r«i '  £"  '"■uumption  per  brake  H.P.  per  hour,  fupMession  of  one  refrangibility  V    It  is  plain  that  resistance  and  eUotro-motive  forca,  and  the  condi- 

otT.-      tk         -I      I        T  -.- >  .            ..V  iftheooloursin  the  dress  are  pure  there  wiU  be  no  Hon*  Of  rheophoras,  prearare,  &o.,evm  time  we 

,'^'«?^'"*^'^*^J''y-~^'^o>"P-'*',^  colour  which  require.  suppreLng,  and  therefore  apply  the  current;    tut  it  &  absolutely  essential 

«lr,  b2  Bdeg  ,  heating  the  ur  to  338deg. ;  cooling  the  matter  resolves  itself  in  this  caSe  into  the  taking  that  wo  have  a  gdvanometor  and  a  standard  for 

.aownat  exhaust  to  +  46_tdeg. ;  air  consumption  gf  ,  photograph  in  the  ordinary  manner,  and  this  quauti^,  that  we  may  be  able  to  seeat  any  moment 

p,fftakeH.P.perhonr,  ,,6c.n.  we  know  will  give  a  thick  deposit  for  the  blue  and  whatamountthepatientis  receiving.    Thegalvano- 

3.  HMtmg  and  with  water  injection  ;-Haafang  ^  thin  for  the  red,  which  is  sadly  opposed  to  my  meter  must  be  dailoate,  and  the  needle  must  return 

the  (ur  from  W-e  up   to   33Sdeg. ;   exhaust  tomp.  ja^tiuie  lessons  on  the  soap-bubble.    The  whole  to  loro  withoufcoontinued  osoillations. 

+  168d«. :   sjr  consumjiljon   per  brake  H.P.  per  i,orit  of  interference  arises  Irom  manifestation  of  The  standard  now  adopted  for  medical  work  is 

tour   ijl-^.ft. ;  injection  water  used,  09  galTon  colour  from  the  suppression  of  one  mirrow  line  at  the  milliampire,  and  we  liave  now  in  the  market 

per  oniae  a.f.  per  noM.                            .^      =^  ,  the    cntira    spectrum,    and    the    manifesUlion   of  several  reliable  mUiiampire  meters  ;  that  known  as 

With  engines  of  50H.P.  and  above   thus  atted,  intervals    in^mogineous   light:   this  latter  is  Edeimanir.  is  the  best  f  have  I  have  eeen. 

the  air  ooosumption    sinks  to  423-6o.ft.:  whereas  ^thout  bearing  on  the   case,   an<i  how  does  the  One  more  detail  of  apparatus  I  would  mention, 

*  I^.f.    engine   requires    lS88-6c.ft.  with  simple  lormeraDply?    Which  colour  has  to  be  8uppr«sad  ?  and  thai  is  the  means  used   for  the  regulation  of 

beating,  and  9.)Jo.ft.  with  heating  a  water  injoc-  Sutaly  not  the  one  dMied,  but  which  one  of  all  the  the   current   through   the   body— the   switch,   or 

**"'■  rMt,suppoaing,whidi  is  the  case  with  most  natural  collector.      It  ia  so  important  in  many  instances 

mucdi  as  *-88c.ft.  objecte,  a  pretty  wide  tangs  of  retrangibihtiea  is  that  the  current   be   absolutely   oontinuous,  and 

■   __     .     .  inaladed  in  the  colour  obserred?    If  we  examine  accidental  interruptions  so  oftau  lead  to  increase  of 

Harienberr.  »  violet- coloured  body  speotrosoopicaUy,  we  shaU  "uffering  instead  of  relief,  that  too  much  care  can< 

find  that  this  colour  u  rmullant  from  the  two  ex-  not  be  expended  on  the  manufacture  of  the  switch. 

HT  Rni>nn  ntnt  nnv  tremes  of  the  spectrum.   Now  if  the  interference  on  I  very  much  prefer  to  use  a  rheostat,  which  reduces 

BI^OTBO-BIOLOOT.  y^  ^^^  hand  produoee  the  colour,  how  are  we  the  current  to  any  needed  pouit.     Even  when  aU 

f  3216S.]— "  MTEDDUt   G-vmvt,"   letter   32158,  going  to  induce  both  ends  of  the  apootmm  to  inter-  the  cells  are  on,  my  rheostat  is  made  with  a  shding 

asks  me  what  foundation  I  have  tor  stating  that  (ere  m  the  same  film  ?    Bays  travelling  in  opposite  contact,  and  two  long  pieces  of  graphito,  like  the 

a  called  "spiritual"  are  caused  by  a  directions  do  not  interfere,  and  where  are  the  two  lead  of  pencils.    It  throws  from  0  to  12,U0i)Qhms 


«iirnnt  of  electricity  generated  between  the  s^   unjldirocUonal  rays  refleo'lodP~At  the  upper  and   into  the  cirouit,  according  to  the  length  of  t 
Md  the  flesh,  or  somewhere  in  the  pit  of  the  stomach    lower  surfaces  of  the  film?    If  eo,  then  they  wUI   "'  '  "     '  i--.--^    — ^  .v. 


__, r .~™..._  .„„„  ....._™.  ™  ....=  .......    „  „,  _™  „„j  „.J  »trips  of  plumbago  included,  and  thi.  u 

'.  living  creatorea.  interfere  on  returning  through  the  glaM,  and  not  in  phshed  without  the  faintest  jerk  or  mterruptiou. 

I  made  no  such  statement ;  but  I  deprecated  the  the  flhn.    The  difflcStiee  of  developing  the  various  Theresistsnceofthehunian  body  varies  withm  wide 

nae  of  the  term   "  electro- biology  "  in  connection  tints  by  the  light  of  the  orthodox  ruby  lamp  will  limits  ;  but  the  groatestcauseufvanationistoagreat 

with  the  phenomena  called  "  spiritual."    And  I  commend  themselves  forcibly  to  all  amateur  photo-  extent  wilhin  our  power  to  modify.    It  is  the  skm 

am  pleased  to  see  that  "  Myrddm  GywUt "  agrees  giaphers.                                Albert  B.  Bennett.  which  varies  bo  much  in  conductivity      A  pwfectly 

With  me  in  my  objection  to  the  uee  of  the  term                                           ■ —  ^  skin  is  almost  an  insulator ;  but  when  moistened 

"electro-biology"   inconnection  with  these  occult  nnaa-Mrn    wt  HnroTnTi>-v  ^^  "  conducting  solution,  auch  as  common  salt, 

•dences^  for  it  ueo  used,  asisalso  the  term  "  animal  OBSAinO    BLBOiaiOITY.  ^^  resistance  is  gr^lij  overcome,  and  we  are  able 

magnetism,"  jnst  as  falsely,  in  my  opinion.  [321I1T-1 — T  uc  not  oompetent  to  deal  with  the  also  to  reduce  this  great  resistuice  of  the  skin  by 

I  believe  that  protesaionBl  qnrit- rappers  have  details  of  battery  construction ;  but  there  are  a  few  using  large  plates  tor  the  tu'minals  of  our  poles. 

been  detected  in  tM  Dse  of  meohanieal  contrivances  general   observations  which   I   will  make  before  More  current  will  Sow,  and  with  far  lege  paia,  from 

to  produce  their  phenomena,  and  theie  instanOPB  are  passingon  to  the  matter  ut  dosu^.  a  large  metal  plate  covered  with  Saunel  wet  with  salt 

the  only  ones  in  which  I  can  see  any  connection  The  usual  formula   of   Ohm's  law,  of  course,  water^  than  from  any  of  the  httle  mushroom- look- 

between  the  reaolta  and  the  use  of  electricity ;  but  applies  in  medicinal  galvanism  ;    but  in  practice  we  ing  thmgi  so  often  supplied  with  medical  batteries. 

I  do  not  accuse  all  spiritualists  of  thus  imposing  upon  can  oSoid  to  nearly  disregard  one  element  in  the  And  by  a  large  plato  T  mean  one  Gin,  long  by  3iii. 

Iieir  followers ;  for  anything  I  know,  thepheno-  calculation— at  least  to  a  far  greater  extont  than  wide,  even  when  it  is  necussary  to  apply  t) 

.._     ■     -     -0    fl„    jjy  -      '    ■         '^'  -'-    -     ---i;-.i  — -     -.    -1. .._■-,.._        mL_      .  ,.     _ ,1 .„  -J.,.t    -  ir„^.„ 


y  be  due  to  Qu  action  of  souls.    T have  we   can  in  other  applications  of  electricity.     The  rent  to  a  small  area,  eo  as  to  affect  a  limited  nerve 

little  knowledge  of  the  datsils  of  the  results ;  but  external  resistance  ot  the  circuit,  in  the  case  of  the  surface.     It  should  not  be  uaual  to  employ  a  plate 

from  what  I  know  I  should  ba  disposed  to  deny  human  body,   is  so  enormous    that    the    internal  leas  than  2in.  diam.    The  contact  ot  the  rhenphorea 

that  they  are  electro-biologteal :  hence  my  starting  rvustance  of  the  battery  added  to  it  makee  very  mustbefirm:alooseappIicatiou  verymuch  increises 

with  the  deprecation  of  the  use  ot  the  term  in  con-  little  difference  to  the  calculation.    We  do  not,  ot  the  reiislance. 

BOetioa  with  those  claims.  course,  wish  to  have  cells  with  high  internal  resist-  Muscle  ia  by  far  the  best  conductor  in  the  body, 

WheUtei  the  cutrenta  shown  to  oeent  when  ao  once ;  but  ws  do  not  mind  adding  considerably  to  cartilage  is  next,  tendons  and  iiervvs  n»igt  more. 
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I    &    piece    01   thin 

_iole    tbe    thapo    ol 

kejbola.  The  acrew  can  b«  put  tlirough 
tm  WJge  put  ot  the  hole,  and  the  nnsUer 
rni  illp  into  ihe  groove.  Now  pnt  the  screw 
bzoogh  the  hole  in  the  deal  and,  uid  turteu  the 
d11«I  to  it  ODtaide,  and  then  alide  in  th8  top  piece 
r^)  the  bno  unt  fixed  till  the  nut  reaohe*  the 
Braw,  mod  that,  br  tumiDg  the  Krew  right  orlelt, 
be  top  piece  will  lUde  to  and  from  the  cloeed  end. 
%«  Mr  ie  Ihe  next.  I  cftnia  it  to  cut  the  cone  I7 
Qting,  u  I  believe  it  ess  be  done  more  tml;  ao. 
C«ka  the  bu  &bont  3in.  long,  lin.  broad,  Ain. 
biek  at  one  end  ;  file  away  enonsh  from  the  middls 
o  leave  two  pronga  about  jia.  long,  by  which  to 
matta  it  to  the  tUEing-pieoe*.  The  edge  used  for 
uttinf^  the  oone  mmt  be  ibaiHned  like  a  joiner's 
■iMne-irDD,  but  perfectly  itiaight,  and  as  sharp  as 
towible.  The  fjlting-pieceis  best  made  otatolding 
■ola — one  about  an  meb  broad ;  cut  it  so  that  tb— 
rOl  be  two  pieces  of  rule,  with  the  brass  j( 
kMauhiDg  them—one  4in.  and  Ihe  other  Bin.  lo 
Pa  the  longant  pisoe  fasten  a  Ut  of  lead,  hraii,  ur 
ron,  so  as  to  keep  one  close  on  tbe  other,  and  at 
lie  wne  time  do  for  a  handle.  Now  glue  or  scien 
fc  on  the  top  o(  the  sliding  piece  at  the  aid  opiiO' 
ita  to  the  screw,  and  let  ihe  braas-joint  end  pro- 
aot  abont  jin.  over  the  aide  to  the  right  when  tbe 
letaw-end  u  tamed  from  yon.  Cut  another  pi— 
rf  the  role  about  Itio.  loog,  and  glue  it  on  the  1 
irhere  the  joint  is — that  is,  on  the  outside— when 
ijtinrin  ol  the  role  are  eloaed,  and  let  it  projei 

»Ub  beyond  tbe  joint.    ■■    '    '      ' 

■    ->  which  Bi  the  bras 

__Ji  the  plane  aide  to' 

Nsbole  to  be  bo  that,  when  testing,  the  lamp  .._ 
teODthe  right,  and  the  oitting-bar  on  the  left, 
MriUi  the  acrewiug  end  towards  the  mirror  ;  ao  that 
^  taking  hold  of  the  weighted  end  of  the  rule  with 
l^a  left  hand  and  lifting  it,  the  cutting  bar  will 
tftad,  and  ac  cot  the  cone  of  rajs  from  left 
■igbt.  In  order  that  the  length  ot  the  raya  of  each 
Mtay  be  measured,  it  will  be  oeceesary  to  Si  a 
mnier— a  first-rate  one  can  be  made  t>t  an  old 
^nail-tooth  comb  (the  itoit,  when  the  teeth  are  off), 
Md  out  into  two  pieces  about  IJin.  long  and  Jin. 
abroad;  file  two  of  the  edges  quitetrus,  as  they  have 
^t>  alide  against  eac^  other,  and  upon  one  piece  with 
^  iharp  flua-poiutcd  knife  ma^k  an  inch  off  in 
ifHitliB :  be  sure  and  get  it  as  correct  as  possible,  and 
■poo  the  other  piece  mark  off  an  inch  and  oue- 
Mith.  and  divide  tbe  eleren  tenths  so  marked  off 
bto  ten  parts;  number  each  part,  and,  while 
■uirkiDg  and  numbeiing,  if  a  littta  ink  be  rubbed 
DVBT  tlu  face  of  the  iTory  and  wiped  off  again, 
■mough  will  remain  in  the  marks  to  show  how  the 
Wotk  ia  going  on,  and,  if  correctly  done,  each  part 
wUl  oontain  eleven  hundiedths.  When  the  ivories 
^H  ready,  make  a  level  apace  upon  the  aliding 
ffiace  and  the  deal  aide  near  the  screw  end  on  the 
Btoht-band  aide,  ao  that  the  pieces  of  ivory 
■vl«  may  lie  aids  by  aide,  and  quite  level  with 
■Mih  Other.  Having  the  lero  lines  ooinddent,  the 
|d*oe  marked  with  tenths  glue  on  the  &xad 
rida  the  other,  glue  on  the  aliding  piece.  Now,  if 
Sh*  screw  be  tamed,  the  aliding  piece  with  the 
^111111(1  liai  and  ivory  will  slide,  and  by  noting  the 
«crfBcidsnce  ot  any  two  lines,  and  the  numbra'  on 
tta  Una  ot  Ihe  slicUng  or  the  longest  ivon,  jou  will 
Im  able  to  mad  in  hundndths  how  tar  the  cntting- 
^^)ux  ha*  been  moved  along  the  coue  of  rays.  To 
Mkke  the  whole  more  stable,  cast  into  a  plats  large 
■lODgh  to  cover  tbe  bottom  about  2Ib.  of  lead,  and 
iMtenit  on,  into  which  drive  three  small  nails,  and 
Jot  them  atand  np  about  an  eighth  ;  there  will  thns 
l*  ttiree  legs,  apon  which  the  whole  will  stand  Bim 
•■d  levgl.  Now,  it  the  pinhole  of  the  lamp  when 
rtood  beade  the  cutting-bar  is  more  or  less  than 
Iwlf-wayup  it,  it  will  have  to  be  made  just  so, 
and  it  is  beat  to  do  ao  by  uaing  lead  atands  with 
Ibrae  feet.  The  next  is  the  diaphragma  for  zonal 
tsating.  Qet  either  sheets  of  tbff  cardboard  or— 
what  la  as  good,  if  not  better,  and  much  chrapor — 
large  cardboard  boxes  at  the  draper's.  Cut  six  discs 
Ifn.  larger  than  the  mirror  to  be  tested.  Six  will 
do  for  dl  aiies  onder  I2in.  Take  eompieaes,  and 
make  two  aircles— one  lin.,  Ihe  other  IJin.  in 
diameter.  Leave  in  two  places,  opposite  lo  each 
other,  two  strips  about  an  eighth  broad,  and  cat 
out  the  remainder  between  &»  circles.  Call  this 
No.  1.  Do  the  same  with  all  the  cardboard  discs: 
but  with  this  difference — that  Uie  inner  cirde 
of  each  larger  opaoing  be  tbe  aire  ot  the  outer 
one  of  the  smaller,  and  cat  them  so  that  the 
xones  are  of  eqaal  brsadth,  and  ao  that  the 
last  or  outside  lone  will  reach  the  edge  of  the 
mirror.  Numbertheminorder  of  siae — thus,  1,2,  3, 
4,  6,  li :  but  after  the  m«ll«ft,  Isava  three  strips 
aquidiilant  to  hold  the  inner  disc.  Now  aU  the 
MparalUB  beipg  ready,  plaoe  the  block  on  whi 
tne  minor  ia  ou  its  edge  upon  a  table,  or  anythi 
■a  high  as  Ihe  table  or  stand  on  which  the  lamp  a 
taating  appantua  ia  used  npoo,  and  let  It  be  so  plai 
that  as  tbe  block  stands  on  its  edge  it  cam  r 
■jainat  the  wall,  or  againat  twovralls  U  in  acorn 
Bamove  the  brass  tube  and  tight  tte  lamp,  and 
npoai  a  piece  ot  white  card  eatoh  tba  Image  of  tbe 
Mmp-flama.    The  miimt  will  have  to  be 


er), 


a  that  Ihe  image 
■■       ■      ,andat 


C^tbetiBigbt  olIAepmhole,  andUiat  thacunina- 
be  at  Ihe  same  distance  trim  the  mirror  aa  the 
pinhole.  Now  if  the  eye  be  placed  just  behind  the 
outting-bar,  and  it  be  tilled,  it  will  ent  the  cone. 
By  carefully  noting  on  which  aide  of  the  mirror  the 
diadow  comes,  it  vrill  be  possible  to  place  the  lamp 
and  cotting-bar  at  the  centre  ot  curvature  before 
patting  on  the  tube  with  the  pinhole,  and  when  it 

:..  .K..  ;•  ....Ml  k.hik  *A  kA  >fi  tnmafl  InaimrAm  thm  mirmr 


fort 


it  will  hi 


£0  be  SO  turned  towar 


proceeding  from  the  pinhole,  which  will 
be  reflected  to  the  eye  placed  behind,  and 
close  to  the  cutting  -  bar.  Now  it  tbe  mirror 
idge  ia  mora  than  a  ^in.  from  the  table 
Lpon  which  it  rests,  place  a  book  or  books,  a 
,>iece  of  wood,  or  anything  suitable  for  the  dia- 
phragms to  rest  upon,  so  tlut  they  will  be  exactly 
plac^.  Now  put  No.  1  on  the  mirror,  and  adjust 
both  lamp  and  cutting-bar  as  to  cauae  the  shadow 
to  appear  on  each  aide  at  the  same  time,  when  the 
cone  is  cat,  and  be  aure  to  have  the  knife-edge  aa 
near  the  cone  as  possible,  in  order  that  the  least  tilt 
will  cause  it  Incut.  From  this,  aa  a  starting  point, 
we  will  begin  to  measure.  Take  off  No.  1  and  put 
on  No.  2,  and  tilt  the  cuttjng-bar,  and  if  the 
shadow  comes  on  at  both  tides  alike  at  the  same 
time,  No.  2  xone  is  of  the  same  length  as  No.  1  ;  it 
it  oomes  on  at  the  left-hand  aide  flrat,  it  is  looger, 
and  we  will  have  to  turn  the  screw,  and  so  move  the 
cutting-bar  farther  away  from  the  mirror  until  the 
shadow  does  appear  on  both  sides  at  the  same  time ; 
then  turn  up  a  lamp  which  must  be  so  placed  in  the 
room  as  not  to  interlere  with  the  teshng,  but  that 
can  be  turned  up  at  any  time  ao  as  to  enable  us  to 
see  bow  to  place  the  diaphragms,  &c,  or  strike  s 
match  and  read  on  the  vemiar  how  much  the 
catting-bar  has  had  to  be  moved.  Do  the  same 
with  each  change  of  diaphragm.  The  rule  foi 
finding  the  amount  ot  atiraration  of  each  zone  ia  : 
Square  the  radios  of  each  zone  or  the  radiua  of 
the  middle  of  each  zone  ;  thus  it  Ihe  inner  eircia  be 
2-2S,  the  outer  2i5,  the  radius  of  midway  will  be 
2*S  in  inches,  which,  being  squared,  will  be 
6-25  ;  Uiis  being  divided  by  the  radius  ol 
curvature,  which  we  will  aappoea  to  be  12tt., 
or  min.,  wiU  bo  -043  nearly;  for  I  do  nd 
think  it  is  necessary  lo  carry  the  calculatioc 
to  more  than  three  places  ot  deamala.  The  radial 
ofcnrvatureis  twice  the  solar  focus,  sud  canal  wavi 
be  found  by  measuring  from  the  cutting-bar  to  th( 


[T3S46.]— Xxpanaton  of  Bbonite.— This  ia 
ligh,  and  is  made  use  of  by  Edison  in  his 
nicro  ttanamitler  (tee  p.  4U,  Vol.  XXVII.)  ;  bat  I 
lo  not  know  ita  amount.  Ordinary  vulcanised 
'ubber  ahoitens  when  heated.  (Sea  p.  101  ot 
l^dall's  "  Heat  a  Uode  ot  Uotlon.") 

[738C1.1--Aiaerlaaa  Otkui.— Mr.  Bottonecaps 
ny  reply  by  the  best  of  all  arguments- an  offer  to 
iny  the  harmonium  rather  than  allow  it  to  be 
ipoiled.  Ur.  Blatter,  however,  aays  that  "thsre 
irUl  be  little  difficulty  in  adding  another  1ft.  on  the 


ireble    without 


inch  alteration 


the  pre«nt 


gives 


edge,  the  curve  is  spheroidal,  and  will  have  lo  bi 
deepened  trom  near  the  edge  to  the  centre,  as  thai 
is  the  safest  way  to  correct  such  a  curve.  If  Hi" 
rays  of  all  the  lones  areot  tbe  same  length,  prooeec 
with  great  cautioo,  and  then  only  halt  a  minute  O: 
one  minute  l>etween  teatinn.  Uae  a  toot  withi 
atrip  ot  pitch  right  across  it,  abont  ^in.  broad,  ii 

C'  £e  ol  two  ot  &»  laneeolar  strips  described  in  mj 
t  lettari  sad  make  only  a  ahortiah  atroke ;  i 
the  raya  ot  each  anojondirig  lone  are  mndi  longe 
than  the  preceding,  and  llie  curve  ia  regular,  it  ii 
hyperbolical;  then  use  the  tool  with  the lanoeola: 
Btnps  of  pitch  and  short  stroke,  and  have  the  pitcl 
strips  of  such  length  that  the  inside  points  jus 
sweep  up  to  the  centre,  so  as  to  cut  aa  little  thsre  a 
possible  not  to  leave  a  hill,  which  this  toot  will  d< 
it  stroke  and  it  be  not  equally  regulated,  whei 
deepening  the  curve  between  the  centre  ani 
edge.  If  the  outside  zone  or  zones  are  mncl 
longer  than  the  others,  or  turned  down,  the; 
are  ac  through  catting  more  between  them  an< 
tbe  oBntte.  That  will  have  lo  be  corrected  b; 
using  the  tool  with  the  triangular  strips  ol  pitch 
and  if  very  much  so.  abort  atrips  will  hav 
to  be  put  on  between  the  triangular  onea  near  toth< 
edge  ot  the  tool,  about  lin.  Tods  and  about  }in 
biraul  in  the  middle,  and  ahaped  like  an  almond 
with  their  blunt  end  outside.  This  tool  ahouli 
altogether  not  be  as  large  as  the  mirror— alwnt  lin 
or  fjin.  less- and  os<3  with  a  stroke  that  jus 
brings  tbe  blunt  ends  ot  the  triangular  strips  0 
pitch  up  to  the  edge  of  tbe  mirror.  Whsnthecurv 
IB  so  near  the  parabola  as  to  be  only  one  or  twi 
hundredths  off,  make  tew  rubs  between  testinga 
and  be  aure  and  wash  the  rouge  off  each  time 
lettiog  the  tap  run  on,  and  at  the  same  time  lightl; 
mb  with  a  fresh  piece  of  cotton-wool.  Set  on  edg 
to  dry ;  but  if  so  near  tbe  flnish  as  to  make  yoi 
anxious  to  know  it  you  have  succeeded,  dry  th< 
mirror  by  gently  pressing  on  the  face  of  it  two  o 
three  thicknesses  ol  good  blotting-paper,  and  after 
wards  strnke  off  any  paper  daat  with  a  clean  sill 
handiiercbiet.  I  find  this  sn  excellent  method  t 
get  a  surface  dry.  even  if  it  is  a  silvered  one.  Tberi 
11  another  thing  to  be  done,  which  is  quite  as  im 
portent  as  any,  and  that  ia,  to  write  down  th< 
measures  ol  each  zone  when  testing,  and  then  the] 
are  useful  to  refer  to,  and  enable  us  to  use  tool  am 
atroke  to  bring  (bout  certain  results,  when  we  havi 


gxplain  how  he  would  odd  to  the 
Inard  or  pan  without  tebmlding  the  i 
Ueantime,  "Oimel"  had  better  wait  natD  he  gets 
vorking  drawings  out.  An  octave-coupler  OiUKit 
lie  added  to  a  harmonium  unless  Ihe  action  Is 
lowered,  or  tbe  keys  raised.  The  "  present  reeds," 
too,  are  no  doubt  16ft.  and  Sft.,  not  8tt  and  *ti.  aa 
Ur.  Slattar  suggests.  Oeoakoh. 

[73861.]- Amsrloaji  Organ.- Many  thanks  to 
those  who  have  replied  to  my  query,  and  to  Mr, 
Bottone  for  offering  to  porchase  the  harmoniuin. 
[  should  be  sorry  to  spoil  it  :  it  is  a  genuine 
"  Alexandre,"  and  has  a  soft  tone,  but  I  have  had 
it  some  twenty  yean  ;  it  was  then  called,  I  think, 
"The  Drawing  Eoom  Model."  I  take  the  reeds  to 
be  a  set  ol  Sft.  tone,  and  a  set  ot  16ft.    The  tongue 

of  tbe  lowest  C  is  3in.  long,  f --'■'--  ■--'  -- 

are  loaded.     The  tongnea  a 

ia  no  variation  in  the  tone  of  the  tv>u  mut  ui  una, 
except  that  one  is  an  octave  lower.  I  should  like 
aome  variety  of  tone  ;  could  the  8lt.  be  voiced 
differently,  or  another  row  or  half-row  ot  reeds  b« 
added— I  auppose,  of  a  4ft.  tone  P  In  Vol.  XIX.  ol  the 
EsoLiSH  MECHAHic,  page  366,  "Elcve"  _' 
directions  how  to  altm  the  Dellowa  ol  an  harmonii 
into  a  suction  bellowa,  and  adda,  "  By  doing  this, 
you  may  exchange  a  very  indifferent  harmonium 
for  a  passably  good  organ,  and  at  a  trifling 
expense."  This  led  to  my  proposed  alteration  ana 
addition.  The  present  stops  are  called  ffuta. 
clarinette,  cor  Anglais,  bourdon,  lorte  (2),  grand 
Jeu,  and  expression.  The  division  is  at  F.  Tho 
soundboard  is  37in.  by  lljin.  This  is  SJin. 
nsnower  than  tbe  wind-chest,  this  apace  being  at 
the  back.  It  has  a  Venetian  swell,  worked  b;  the 
knees.  What  variation  can  be  introduced  F  I  de 
not  mind  making  the  case  larger.  Qmsl.. 

■I  beg  to  correct 
le  of  this  reply,  in  which 
id  "  lo  volta."^  F.  AaiBW. 
Trap.— A  lump  ol  hard 
earthenware  ia  fixed  at  one  end  ot  a  lever,  which  ia 
bent  ao  as  to  allow  the  earthenware  to  float  in  the 
water,  and  the  other  end  of  the  lever  is  loaded  with 
a  suffidently  heavy  piece  ot  metal  to  nearly  oo 
balance    the    eaithonwi  -'■-'-    ■■--    -j 

beoomea  light  enough  to 

[73868.]  —  Dmamo.  —  Many  thanks  to  iit. 
Bottone  and  "J.W.W.B."  tor  their  replies.  I 
now  senddatareqniredby  "  J.W.  W.B."  Gramme 
""  ~  ~~1  is  6in.  long,  4jin.  external 
internal  diameter ;  it  is  built 
up  of  140  plain  churooal  pnnohinge  g'lgin.  thick; 
there  are  also  three  oog  punchinga  same  thickneai 
amd  same  internal  diameter,  but  6in.  from  tip  to 
tip  ot  cogs.  They  each  have  16  sections  ;  they  are 
put  one  each  end  and  one  in  the  middle,  tor  ease  of 
winding.  Hie  groovee  in  them  are  ^in.  wide  by 
VViQ'  deep,  and  were  intended  tor  six  wires  wide  uj 
four  wires  deep  in  each  section.  Each  punching  is 
insulated  from  the  next  by  a  sheet  of  thin  paper 
(ia  thia  good  or  badF]  llie  pole-piecea  embrace 
two-thirda  ot  the  armature.  Tbe  yokes  are  I4in. 
long,  and  6in.  wide  at  ends  where  connected  to 
F.M.  oores,  and  6in.  wide  where  Ihev  cover  amia- 
ture ;  they  are  2in.  thick  all  over,  and  weigh  about 
46tb.  each.  The  armature  core  is  carried  on  Q-.M. 
spiders,  which  are  keyed  to  abaft.       CouFoiTm. 

[73872.]— Pump.— If  there  is  very  small  clsar- 
ance  in  your  pomp,  itwilt  be  juat  pouible  to  pump 
30ft.  ;  but  it  will  be  much  more  certain  in  action  if 
you  could  put  pump  nearer  the  water.  Aveaselon 
tbe  suction  side  of  pump  like  an  ait-vessel,  would 
be  an  assistanoe  it  pump  is  sinEle- acting  :  capacity, 
say,  eaual  to  that  of  pump.  The  12ft.  will  offer  no 
difflcDltj.     Of  course,  I  assume  you  have   enough 

[73873.1— Testing  Candle  -  Power  of  Aro 
Llg-ht.- For  your  purpose  a  rough  form  of  Bun- 
seu'e  photometer  will  be  suitable.  Put  a  drop  of 
oil  on  a  sheet  ot  while  paper,  and  let  it  soak  in  ; 
then  blot  off  the  surplus  moisture.  To  compare 
your  lamp  with  another  nouroc  of  light,  such  as  a 
standard  candle,  hold  the  paper  between  them,  so 
that  It  Boresns  the  light  ot  one  trom  reaching  the 
other.  Th  J  grease  spot  willprabahty  look  brighter 
Uian  tbe  rest  ot  the  paper  it  yoa  are  standing  on  the 
side  next  the  candle.  If  ao,  move  it  nearer  the 
candle  until  the  spot  looks  the  si 
to  Ihe  papei  from  whichavar  side  it  is  e: 


V  pn9|wvi  &«  miuo)  w 
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m  befbre  oae ;  bat'  red  ouea  are  better  than  '  ajttaed  thiou^  coili  juriuB  togather  that  the  coil    onteni,    uving    pipe  and  Isbour. 

«...  ♦^  n.).   »«_  _*    i_n —      Tj-.,. .    _:_■..  1. 1 J  _;«.  -I..J. > keepi  cold-water  outern  from  Itm 

mdvuiUge  dDiing  late  TCtera  wnUier).*^ 
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MamhM.  1 


GKb 


#^ 


bat  pah^i  tlu»  m  tnd*  M 

[TWlt-l-W**!!**  PhOtO«.-'Wh«B  • 
mxcd  to  »Bil«  It  tnaananot,  asd  the  aiDaa 
knibWJ  gg  by  tht  »p[lle«tigi  of  naUi  tut 
to  vuU.  tha  mx,  tka  pbMo.,  «tU9  oool.  will 
wtUi  whita  (poU,  M  If  bwrrano*  «m  tiSb^. 
•oeh  u  mj  axpirieiuia.  wbsthar  tba  pbcto.  t* 
iUell,oToaiiBlH>,Mforoi7StDlBam  I>sMiMt. 
of  TOUT  nadcn  tij,  uid  tbaj  *ill  Sad  nitb  U  bi 
Cui  UT  midsr  nplain  th*  twnae,  uiil  ein  i 

[T40U.]-Chiii  Aotlon.  a«rdMili>r— Wi 

■nflUa]  nads  tnlono  me  bow  to  make  gn  fi 

[TWIS.]  —  Tool*.— Wm  mar  nadBa  o<  tt 

fcindiT  pn  lu  UlobattiB  of  a  fMr  bud4n 
for  Inn  uUI  lioa.  for,  b«lnf  «  tduu  anataon 
IraUaloato  know  -mbJi  abue  to  nwlu  a 
■ko,  what  nnld  »  conwooDd^aa-nat  ooK  !■ 
i»^  t-hilfmmtm  liBin     flTimr  Ooaca. 

[T«01I.1'Bta««--To  what  extent  will  aU 
mstd,  BtM  Uka  a  dnuB  to  tbo  nd  of  a  pi|ik' 
pnnBn  bebK aiiplled  to  tks  pipe T  niadliK 
loba  l)iB.,  wdSTiUb  ibtM  bnua  bolca  ■■ 
tiuiniraBl-B.A.C. 

(Tuts-J-Monlda  tec  ElvetrotypM.- 

ratdCT  infwm  nm  Ida  boat  ^an  at  (^[&(bb 
mj  auU  Mt-op  tm  tec  Hw  pmpoae  «(  nittai 
trpvo  thezvfiomT  ^a  alauUuCfpan  Mffa  ti  i 
eompoaitloB  OD  a  eudboatd  baae.  I  han  U 
plaMar  of  Farii,  (DlphiiT,    aalphiir  and  in^  I 


Sot»n6  »/* 


rrtOlS.I-Ink  — mwe  ii  a  pni^  ink  all  i 
Ihattunublaak  on  «ipo«u«.  I^TabaaW 
ia  Infrwood  aolntiaii  wit£  a  traoo  of  vqllnw  itam 
Tj-.^.L._..,.^,-.i — when  gr«Ujl 


P-  ^3tmi: 


meiaUw    Wliat 


■mlkiBitlu 
waat  amfiChod 


mmtmt  wall  np  lo  ipnphlo  i 

I*  ikat^;  lAat  I  «l£ta  know  la-How 
■olarpatiitOla  tlM  polTgaaof  foreeal    1 

tbOaStaa  a  at  the  arigbi  O,  aoSiat  I  mar  obilin  a 
aoriMt  tnoioalir  ptdrgatt  for  iha  beam,  wUh  the  loada 
rttnaM  at  la  tfao  abNdu  Hooa  of  mr  textbook)  an 
dntcalbenlijeDt.— B.  B. 

[nm.]— L.  MidN.W.Tan-'WhaaUduidlC.Et 
ud  Zi.  fllcbt-jmiwled  PHMsmr  Sido-Tuik 

ioMaowoidattbeL.  and  K.W.&.  ■b(va^rltE«it*liie 
ii|1la<«a  Ou  ear  «l  oar  leadai  alTe  ma  ohlet  dlmea- 
doaaadwelfhtaf  BinaiBlM  •(  tSelCB.  udl>.eigfat- 

[Tat9S.]-IndtMtor. 

iHm  ta  make  a   ipaed — ^^ 

laiiBtsrlabawachadboo  oask-ahatt,  ajia. 
Itlanqalied  to  iadkate  a  apeed  at  U  to  ;o  n 
■laute.    AtDlldeea[fttisDiAllobllc«.-Boiuiu 

[7»W-]— CItipoU  and  BUat.—! 

iJiitliU  ■  null  taondrr,  alio  wiih  (o „_. , 

aUow  m»t  ttarafare,  to  aak  the  followinf  intonaktioii 
from  your  man  pnotlcal  naden  t  1.  A*  the  Iron  eaat- 
!■§(  would  bashiaflr  Iwht,  nsTar  abara  SOmrt.,  what  iln 
aal  A^eoopda  afaoa]dIt«tiili«l  1.  A<  I  hare  watar- 
•oww,  wUohlibeat'-a  BoaW  blowetior  taoa. and  wbat 
damlptiim  and  r*- '  — *  -"- — " •    -  "- 


muiT  tosa  il 


aiebtatt    Ihanmlllmt 


itmtuai  blaok.    Ctn 

[7*  M.]-OoU. 

nMBbtrmdiiie -.   ._^  _ 
Bt  mtdioal  coil,  Sia.  hj  1| 

LTWn.J— Blkka TranamlttM — To  Hal 


, ,  __  _je  q(  wile,  dw  of  con.  Ae^k 

pookat  mtdioal  coil,  Sia.  by  l|iii-,li>  be  worked  t] 
Ushniniiite  batleiT  t    I  want  to  get  as  attMCdi 


■I  solten,  foi^B,  ftc.— H.  W.  Ookt, 

[74008.  ]~Clliaf|rlUK   Zioydan  Jar.— To   chani 

L^den  jartouluffh  a  poteotial  aa poaafbla,  would  i( 

battfff  to  hold  the  knob  ua  matwjt  with  prime-flandiu 


I    Cui  700  intoTTD  me  the  i 


I     Alao,  whr  i< 


rule,  or  how  moeh 


f  aatv  than  the  cetimatad 


««dDtthe 
igotuiabort 


jof  thaBoousa  Itacaanc  p ,  — 

U  tne  (oUowiiw  br  explaining  the  naaon  whr,  in  ei- 
p^TiwiiH*^  la  the  abare,  1  caa  obtain  no  oxmn  in  one 
of  B^  tobce,  bat  can  get  a  ned  anpply  of  bT^ogea  f  I 
tiava  an  d^all  (plat  alae)  biclut>mat4  baCtczr,  by  which  I 


CHESS. 

lualoitiaiu  [or  thin    iliiiiaiiiiiM* 
"  J.  Fiucx,  KnoUaida,  YmltJ,  I91 

FBOBLBH  UCCXXVI. 


He  end*  of  mv  wine 


another  kind  ot 


take*  pbioe  when  the  lent  fc 


■,  wonld  It  be  adflaabla  to  ba*e  a  iDUll    irf^ 
, how imatl  ooold  be  oaed  to  be eeonoml-   ^~ 


Bxing  onii  to 
uld  be  a  gre 


..     ■ ^ trntootrioalrtadrthefollow- 

iagupanit  dtacxepaodee.  I  nad  that  a  5e.p.  lamp 
laodna  a  batten  power  ot  10  TOlle,  and,  (heiefoK. 
•oppoaeaatiflwEAtotlght  a  rwm  with  one  ai  ixne 
iOe.t.  laopa,  I  ibaold  laqnire  10  Tclta  pteeaare  tn  eaah 
Ump,  and  aa  I  find  Hut  an  aeenmnlatir  oall  onlrglTM 
lnIla,IdkaaldhaTeloiuelOnuh  otUa  to  li^twA 
li^  I  alaaaotlea  ia  Dale'a  Catalogna  UutRdlaon- 
Swan  lampi,  tion  Sa.p.  to  Ucp.,  lequlre  trem  M  lo  ISO 
nlti  to  won  than,  ao  how  ean  tner  be  woikad  all  orar  a 
hooM  wUh  aomnaDlaton  gMng  ■  TOlta  per  eell !  In  your 
Uat  irf  dfnuno*  joa  atato  that  on*  cauble  of  npolTing 
tim,. «  gifaa  ig  TOlte,  while,  aooordlng  to  the  above- 
eaUogu^  that    oaadle-powet    iboold    lequin 


preaant  am  attaly  In  a  tog.  A^ala,  It  there  an  ea 
ealle  to  light  up  aeraral  rooma  m  a  hooaa,  and  th( 
aze  tazau  off  iivm  alt  n>oa>a  bat  one,  what  ben 
the  exaeaa  of  voltage  T    Deea  It  not  apoil  the  few 


[T40(n.]— Dta>  OlOKBlnK.— Wbr,  In  eottiag  bi 
tn«n  with  dia^taA.aa  one  or  two  thmda  ^Qte  a 
aemetime*  gat  dogged  wltk  the  bnaat     IhaTBfomid 
Mma  thing  hajnea  lo  tap*  la  oattiag  female  thteadi  ._ 
bnae.    The  meutl  aeem*  to  atlck  ia  the  threadi  ai  tightlr 
u  if  bcaaad  then.     OOlng  r™-  •-  — fc-  "~  — ~3.i,i. 
I  don't  thini 


great  help  to  me.— 

pMOT.l— Are  Lamp.— To  Ma.  BorroJa.— Thanka 
torr^TNa.T39l4.  WiU  you  be  kind  enough  to  tell  me 
bow  to  ooutnut  an  arc  lamp  suitable  tor  m^  ehiuit 
dTnamo,  IDOe.p.  I  -B.  W.  J. 

[T«aa.]-Swaed  I^olMLolLsa  T.Ory  Battwiea. 

haa  "aealing"  on  the  lasting  of  LedanohC  batteriea  t 
The*  aie  Terr  coaTeulent  to  eend  awaj  cliaj^  b;  tail ; 

longer  than  tbe  dr;  battsrtee.—W,  sTf. 

[Ttooe.l-Framea  of  Bleotrlo  Bella— Voet  ot 
tha  elflotria  bella  atv  now  made  with  itoD  framea,  and 
corea  cut  with  the  frtLmo.  Are  the  otutioge  what  am 
oUled  aaft  easting,  or  oulleable  ImaT— W.  B.  P. 

[TtOlO.]— Oaa-Bngine-— Wdl  "Jock"  kindlr  >Ute 
diameter  and  weight  of  Ajwhsol  [    Alao  diamuter  of  paa- 

artoated  b;  needle  oa  piatoQ, 
ditflcolty  in  atarting  aamr  ~^  — 

[7Mll.]-Karbl8r.- 
aufbodr,  help  puj  out  at 


White  to  play  and  mste  in  two  a 
BoLono  TO  1M4. 


m  flrat  mads  t-D.  Q.  T. 


1.  a-K  S  (ch), 
I.  Q-QS(chl. 


t.  K  takea  Q  mat) 


iuch  M  moaumen^  ink 
ipable  of  taking  a  high 


inkatandi,  and  m 


.•irbled,  ftmall  artidea— 


differeaoe. 


taokle,  aa  tb«r  an  by  the  iforaa  CDnpanr.  and  almost 

"^a  omj  maeif  I  know  ot  ia  to  use  them  on 

I  iron ;  tlua  cnta  the  braes  out,  but  I  ahould  like 
Bt  tke  clogging.    Can  anfona  help  1— A  Vuiil. 

and  tin.  diam. 

g  laUie.'but  think  it  vould 

__  , e  tapa  and  die*  than  to  cut  all  in  the 

lalka.      "Bm  faitenial  thread  ia  hi  aa  awkward  position  in 
hMTTeMUog,  10  thatttsonll  not  be  eut  In  the  lathe, 


la  aavbodT  t 
■  tlhan  I 


_- ,-,  — Ji(t  siaii 

jliaTiinif .    I  oIbo  tritd  a  compound  of 
UTvund^  pilch,  divsuWed  in  methyUtJ 


[7toij.]-StOol  Bro 


le  chips, 


NOnCBS  TO  COERESPONDKNTl 


and  Bieae ;  ta  1343  by  D.  Mackar.  J 
r.  Middleton.  Dr.  Humble,  and  /.  R 
n.-Inl2<l,  it  I.  R-Bsq.or  Baq.,  B 


id  Urn.  T.  B.  itowb 


:>at  paid,  on  appl^ati 
•,  Clontarf,  DnbUn. 
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lATHB   APPLIAirCBS.-VIII. 

{Continued  from  page  4.) 
Die  Oliaoks  for  Wire  and  Bods. 

THE  subject  of  this  present  paper  is  a 
variety  of  appliances  for  holding  wire 
and  rod  materials  when  turning  the  same. 
Ghuoks  useful  for  this  purpose  are  very 
numerous,  and  the  principles  on  which  they 
are  constructed  differ  widely.  It  would  bo 
interesting  to  classify  these  chucks,  and 
group  them  according  to  some  points  of  re- 
semblance. In  a  future  paper  some  other 
group  of  chucks  for  hol<ung  wire  may  be 
treated  upon ;  but  this  present  one  is  con- 
fined to  those  haying  dies.  The  most  useful 
types  of  these  known  to  the  writer  are  illus- 
vated ;  but  without  doubt  some  of  our  corre- 
spondents can  supplement  them  with  others 
as  good,  and  perhaps  even  better. 

Tne  sheet  of  illustrations  is  marked  with 
numbers  from  1  to  29  inclusive,  and  these 
will  make  reference  to  the  drawings  easy. 
The  letter  W  appears  within  a  circle  in 
several  drawings.  In  every  case  the  circle 
so  marked  is  intended  to  represent  an  end 
view  of  some  work  gripped  in  the  chuck. 
Most  of  the  drawings  give  side  or  end  views 
of  the  various  parts,  and  the  few  (three} 
which  show  sectional  views  are  distinguishea 
by  the  usual  section  lines  drawn  tiirough 
them.  These  are  marked  2,  6,  and  23.  Pour 
distinct  forms  of  die  chuck  are  illustrated  on 
the  sheet  of  drawings;  but  as  there  are 
shown  different  methods  of  construction  in 
the  details  of  each,  as  well  as  the  different 
designs,  the  method  of  making  a  much 
l^reater  variety  is  made  dear,  and  several 
important  modifications  are  suggested  in  the 
text. 

For  example,  the  end  views  of  the  sliding 
die  or  dies  shown  in  connection  with  each 
chuck,  and  marked  9,  the  lower  part  of  16,  the 
lower  part  of  19  and  25,  each  differs  from 
the  others.  Thus  are  shown  four  different 
forms  suited  for  the  diametrical  groove 
across  the  face  of  the  body  of  the  chuck  in 
which  the  dies  are  fitted,  diree  of  which  are 
quite  unlike,  though  all  are  adaptable  to 
»ny  of  the  chucks.  Another  example  is 
fnrnished  by  the  pinching-screws  marked 
13,  27,  28,  and  29.  These  all  differ  as  to 
the  methods  of  actuating  them ;  but  either 
ttiethod  may  be  adapted  to  any  of  the 
oihucks. 

^  The  drawings  marked  1  to  13  represent  a 
die  chuck  which  has  the  peculiarit^r  of  pmch- 
ing  the  work  and  fixing  tiie  die  simmtane- 
oasly  by  means  of  one  screw.  This  chuck  is 
perhaps  not  suited  for  common  use  in  a 
general  jobbing  workshop,  as  careless  usage 
does  not  agree  with  its  construction.  With 
moderately  careful  treatment  it  is  a  very 
enduring  and  useful  appliance.  Probably 
tJie  reason  why  it  is  not  more  often  seen 
amongst  the  usual  assortment  of  lathe- 
chucks  is  owing  to  its  merits  being  but  little 
faiown,  and  even  the  principles  of  its  con- 
struction do  not  appear  to  be  understood 
commonly. 

The  drawings  marked  14  to  16  show  a 
chuck  which  has  the  end  of  its  pinching- 
screw  impinging  directly-  on  the  work.  This 
end  being  generally  made  small,  badly 
marks  the  work  l^Id  by  it.  The  small 
amount  of  surface  cental  does  not  afford 
a  very  enduring  hold,  and  consequently 
the  work  often  becomes  loosened  whilst 
it  is  beinff  acted  upon  by  the  turn- 
ing tool.  This  chuck  seems  to  stand  rough 
usage,  and  it  may  be  mentumed  that 
it  generally  gets  plenty.     All  these   die- 


also  serves  to  straighten  the  wire  projecting 
from  the  chuck.  This  practice  tends  to 
rough  usage. 

l£e  drawings  marked  17  to  19  show  a 
two-die  chuck  which  has  independent  dies. 
The  screws  which  press  the  dies  together, 
and  thereby  grip  the  work  between  them, 
are  tapped  through  an  iron  ring.  With  dies 
shaped  as  those  uiown,  the  motion  of  one  is 
much  greater  than  that  of  the  other  when 
chansing  from  one  size  of  work  to  another. 
For  tnis  reason  the  pinching-screws  shown 
in  the  drawing  are  not  alike  in  length.  If  a 
pair  of  dies  are  used,  both  of  which  are 
notched  alike,  they  will  of  course  each  travel 
an  equal  distance  when  changing  from  one 
size  to  another. 

The  drawin&;s  marked  20  to  26,  show  a 
die  chuck,  elaborated  from  the  one  marked 
14  and  15,  in  which  the  work  is  not  injured 
by  the  end  of  the  pinching-screw.  In  this 
cnuck  there  is  a  jaw  interposed  between  the 
work  and  the  pinching-screw,  and  this  is  a 
G;reat  improvement.  The  long  bearing  sur- 
iace  afforded  by  the  jaw  also  causes  this 
chuck  to  hold  the  work  much  more  finnly, 
though  it  does  not  get  bruised  so  much  as 
b^  me  end  of  the  pinching-screw  as  pre- 
viously mentioned. 

The  body  part  of  the  chuck,  which  screws 
on  to  the  lathe-nose,  is  the  first  piece  to  make 
when  constructing  either  of  the  die  chucks 
illustrated.  Side  views  of  these  several  body 
parts  are  marked  1,  14,  17,  and  20  on  the 
arawing.  Considerable  deviation  from  any 
of  the  forms  ^ven  is  allowable ;  but  some 
one  of  these  will  generally  suit.    The  main 

Eoint  for  consideration  is  the  length  of  the 
ody  part — that  is,  the  amount  of  projection 
from  the  nose. 

When  the  lathe-mandrel  is  tubular,  and 
so  allows  space  for  the  work  to  project  behind 
the  chuck,  the  chuck  should  to  made  snug ; 
but  when  the  mandrel  is  not  hollow,  it  is 
often  very  convenient  to  have  space  within 
the   body   of   the    chuck    to   admit   some 
surplus  material  projecting  behind  the  die. 
The  sectional  view  marked  2  shows  about  an 
inch  of  space  provided  with  this  object,  and 
the  amount  may  be  increased  even  threefold, 
in  some  cases  with  advantage.    Excessive 
overhang  is,  however,  always  detrimental  in 
any  chuck,  and  it  is  hard  to  conceive  a  case 
where  any  good  reason  can  be  assigned  for 
not    making   the   lathe-mandrel    tubular. 
Most  mandrels,  including  those  originally 
designed  to  remain  solid,  will  bear  Donng 
out  to  a  fairly  useful  diameter,  though  some 
will  not  allow  a  hole  to  be  made  entirely 
through.    Still,  a  hole  bored  several  inches 
deep  into  the  mandrel  from  the  nose-end  will 
be  an  improvement  on  the  solid  mandrel. 
The   operation   of  boring  up   a   mandrel, 
running  in  its  own  hearings,  is  not  a  very 
serious  undertaking,  and  few  people  who 
have  ever  worked  with  a  tubular  mandrel, 
and  the  appliances  incidental  to  it,  would 
hesitate  to  convert  any  solid  mandrel  that 
happened  to  come  under  their  dominion. 

A  casting  is  suited  for  the  body  of  the 
chuck,  and  a  pattern  for  the  foimdry  is 
first  i)repared.  Iron  is  a  perfectly  suitable 
material,  but  some  bronze  or  brass  alloy  is 
often  employed.  When  there  was  some 
difficulty  m  getting  small  iron  castings  that 
could  be  eanly  worked  with  the  tools,  or,  to 
say  the  least,  when  every  iron  casting  could 
not  be  depended  upon,  there  was  good  reason 
for  using  gunmetal,  &c. ;  but  now,  iron  that 
will  work  almost  equally  well  can  be  got 
without  much  trouble,  and  it  makes  excellent 
material  for  the  purpose  in  question. 

The  casting  is  chucked,  so  as  to  run  fairly 
true,  in  a  four-jaw  chuck  such  as  was 
described  on  p.  500,  Vol.  LI.,  or  in  anyoti^er 
chuck  that  "tml  hold  it  firmly  with  me  end 
that  is  to  be  screwed  on  to  the  mandrel  out- 
wards. The  hole  for  the  thread  is  bored, 
and  the  end  is  turned  true  and  flat.  Cutting 
the  thread  by  which  to  screw  the  chuck  on 


'Umcks  are  commonly  set  f6r  the  work  to 

'nm  true  by  the  aid  of  a  hammer,  which  tool  |the  mandrel,  is  a  process  i^  needs  caie  and 
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S roper  tools  :  it  is  too  long  to  bo  minutely 
escribed,  by  way  of  parenthesis,  in  this 
present  naper :  but  the  hole  should  be  finished 
finally  by  moans  of  a  tap  that  precisely 
matches  the  thread  on  the  nose.  The  mouth  A 
the  hole  should  be  enlarged  by  boring  out  to 
the  full  diameter  of  the  thread,  as  snown  in 
the  sectional  view  marked  2,  so  as  to  clear 
away  at  least  one  complete  turn  of  the  thread, 
and  thereby  allow  the  chuck  to  screw  up  to 
the  shoulder. 

The  plan  of  turning  a  groove  in  the 
mandrel  thread,  close  to  the  shoulder,  does 
not  entirely  supersede  the  necessity  of  clear- 
ing away  the  thread  from  the  mouth  of  the 
chuck,  though  the  groove  certainly  weakens 
the  mandrel  at  its  admittedly  weakest  place. 
It  is  not  now  demanded  by  the  exigencies  of 
manufacture,  as  it  was  when  the  thread  on 
the  nose  hod  to  be  chased  by  hand  with  a 
comb- chaser.  Methods  have  changed  since 
then,  and  there  is  now  no  valid  reason  lor 
grooving  the  thread  on  the  mandrel- nose. 

When  the  thread  has  been  cut,  and  the 
first  turn  or  so  cleared  away,  as  above  stated, 
the  casting  should  screw  on  the  mandrel 
right  up  to  the  shoulder,  and  touch  all  round. 
mien  it  does  so  in  a  satisfactory  maimer,  the 
embryo  chuck  is  loosened  and  removed  from 
the  progenerate  chuck  in  which  it  has  been 
held.  The  casting,  now  screwed  to  fit  the 
nose,  is  put  on  its  place  and  turned  true  and 
smooth  all  over. 

The  diametrical  groove  may  nve  some 
trouble  in  turning  that  portion  of  tne  casting 
tlux>ugh  which  it  passes — namely,  the  face 
and  a  short  distance  back.  Care  must  be  taken 
not  to  get  the  edge  of  the  groove  broken  off 
where  the  tool  <&oj)e  out  of  cut,  and  this  is 
sure  to  happen  with  cast  ii'on  if  not  pro- 
vided against.  The  edgo  will  not  break 
away  raggedly  if  it  is  filed  off  somewhat 
chamfering  towards  the  out,  as  often  done 
on  work  wnen  planing  up  to  a  sharp  corner. 
The  tool  will  then  cut  to  the  last,  up  to  the 
moment  of  dropping  out  of  cut,  instead  of 
breaking  off  just  tne  extreme  end  of  the 
shaving,  and  with  it  the  corner  of  the  work. 
This  refers  to  cast  iron ;  but  there  will  be  no 
trouble  with  any  of  the  brassy  metals,  which 
have  greater  tenacity. 

Shaping  the  groove  to  receive  the  slider 
next   calls   for   attention.      Its   form   and 
position  should  be  determined  and  marked 
on  the  body,  and  precautions  taken  to  get 
it  truly  central,    u.  Hie  form  of  the  groove 
is  carefully  turned  in  the  middle  of  its  length 
by  the  aid  of  a  tool  fixed  in  the  sliding- rest, 
it  will  give  the  best  gauge  lines  for  working 
to.    For  accuracy  and  speed  in  cutting  out 
the  groove  to  shape,  a  cutter  mounted  on  a 
geared  drilling  spmdle,  such  as  that  which 
formed  the  subject  of  the  last  p  ix>er,  may  be 
chosen.    The    Dody  of  the  chuck,  screwed 
tighUy  on  the  mandrel,  is  fixed  by  any 
dividing  appliance,  so  that  the  groove  lies 
horizontally.     A  suitable   cutter  is  intro- 
duced, and  the  spindle  packed  up,  to  ^e 
the  necessary  width  to  the  groove.    A  tnp  is 
then  taken  tnrough  the  roughly- cast  groo?e. 
The  body  is  then  rotated  exactly  half-way 
round,  and  refixed  by  the  dividing  appliance, 
and  a  second  trip  is  taken  through,  which 
will  make  the  two  sides  of  the  ^oove  corre- 
spond.   By  packing  up  the  spmdle  a  small 
amount,    and    takmg    another    cut   along 
each     side    of    the    groove,    it    will    be 
still  further  straightened  and  smoothed.  The 
number  of  cuts  necessarir  or  desirable  to 
make  the  groove  the  requii*ed  size,  and  also 
sufficiently     smooth,    will     naturally     be 
governed  by  the  peculiarities  of  each  casting 
operated     upon,     and    cannot   be     stated 
definitely   here,    though    two    cuts    often 
suffice.    When  spindle  ai^d  cutter  are  not 
available,  other  and  less  satisfactory  means 
may  be  employed. 

Planing  and  slotting  are  both  applicable 
processes  for  this  puipose.    If  the  necessary 
machine   of   either   kind  is  avaiLJb^^  ^;^ 
groove  can  be  quLcki^  ^^»  ^"^  \'^xsfi^i^«  ^2^a 
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tools  used  either  in  planing  or  slotting  will 
not,  however,  give  a  symmetrical  sectional 
form,  unless  great  care  is  taken  to  set  each 
tool  very  nicely  to  correspond  with  the 
fellow  one  which  operated  on  the  other  side 
of  the  groove.  A  certain  amount  of  filing 
will  generally  be  requisite  to  finish  the  work 
of  tl^  planer  or  shaper. 

The  groove  may  be  made  true  and  smooth 
by  filing  only,  and  small  sheet  metal  tem- 
plates to  gau^  the  form  and  dimensions  of 
the  grooves  will  be  a  great  help  to  accuracy. 
Sudh  templates  are  easily  made  from  any 
waste  scraps  of  sheet  metal.  A  cutting- 
punch  or  drift  may  be  used,  and  will  produce 
a  good  result ;  but  this  tool  is  too  costly  to 
m^ke  or  to  buy  for  it  to  be  suited  for  use 
when  making  only  one  chuck.  A  drift  may 
be  made,  at  no  great  cost  of  time  or  trouble, 
perfectly  suited  for  regulating  the  form  of 
tiie  groove  after  it  has  been  filed  nearl  v  to 
siae  and  shape.  Suoh  a  drift  can  be  filed  up 
from  a  bar  of  steel,  and  the  teeth  made  on  it 
by  filing  notches,  which  need  not  be  deep, 
and  the  drift  need  not  be  hardened  if  in- 
tended to  be  used  only  once.  Good  support 
is  wanted  for  the  body  of  the  chuck  to  rest 
against,  so  as  not  to  damage  it  when  driving 
the  drift ;  but  it  is  better  to  force  the  drift 
through  by  screw  pressure,  if  this  can  be 
managed.  Drifting  and  filing  are  alter- 
nating processes  in  making  the  groove. 

The  oies  for  these  chucks  may  be  made  of 
steel,  or  of  iron,  or  of  brass,  &c.  If  steel  is 
used,  the  question  of  hardening  becomes  an 
important  one.  These  dies  are  awkwardly- 
shaped  pieces  for  hardening  easily,  except  by 
experienced  hands.  .  When  left  soft,  steel 
dies  are  not  so  satisfactory  to  use  as  case- 
hardened  iron  ones.  Good  iron  is  a  very 
suitable  material,  and  when  the  jaws  are 
made  of  it,  they  can  be  case-hardened, 
either  all  over,  or  only  at  those  parts  where 
actually  required  to  withstand  wear  and  tear. 
The  simple  process  of  case-hardening  by 
means  of  vellow  prussiate  of  potash  is  suffix 
dent  for  this  purpose,  and  the  dies  are  easily 
hardened  all  over,  and  are  better  done  so 
than  only  partially.  The  more  elaborate 
process  of  case-hardening  by  soaking  the  iron 
for  hours  in  a  mass  of  leather  parings  or 
similar  material,  all  being  kept  heat^,  is 
not  necessary  for  the  purpose  now  under 
coniBideration. 

Dies  made  of  brass  and  similar  materials 
are  for  most  purposes  almost  useless  unless 
the  working  parts  are  properly  lined  with 
steel ;  and  it  is  more  troublesome  to  do  this 
than  to  make  the  dies  from  the  solid  metal. 
Case-hardened  iron  may  be  selected  as  best 
when  all  things  are  considered. 

The  hole  in  the  die  through  which  the  work 
is  to  be  passed,  and  there  held  by  the  pinch- 
ing screw,  is  generally  made  somewhat 
heart-shaped.  When  a  pair  of  dies  grip  the 
work  between  them,  parts  which  bite  are 
generally  tangential  to  the  work,  and  the 
biting  is  at  three  or  four  places  around  the 
wozk.  Several  of  the  illustrations  show  this. 
When  making  the  heart-shaned  hole,  the 
largest  diameter  the  chuck  wiU  admit  is  the 
gauge  for  the  large  end  of  the  heart.  The 
apex  is  made  by  drilling  a  small  hole,  just 
beyond  the  circumference  of  the  large  one, 
the  size  of  the  smallest  work  the  die  is  in- 
teaded  for.  Straight  lines  tan^nt  to  these 
two  circles  give  tne  angular  sides,  and  by 
these  angular  sides'  the  work  is  held.  The 
angle  formed  here  is  usually  about  60^.  In 
some  cases,  however,  it  is  90^,  as  shown  in 
the  chuck  first  described  at  3.  The  large 
hole  and  the  small  hole  are  both  bored 
when  the  chuck  is  on  the  lathe-nose  and 
the  slider  is  in  place;  the  slider  being 
shifted  along  its  groove  the  necessary  amount, 
after  boring  the  large  hole,  to  brmg  it  into 
correct  position  for  the  small  one  to  run  truly 
central.  A  triangular  file  will  soon  remove 
the  material  between  the  two  holes  and  make 
the  sides  straight. 

The  pinching-sorews  must  be  made  from 


good  cast  stoel  of  suitable  temper,  and  they 
should  bo  hardened  and  tempered  all  over. 
Each  end  of  a  screw  that  is  employed  to  nip 
the  work  or  the  slider  must  be  nardened  and 
tempered,  and  the  entire  screw  is  all  the 
bettor  for  beinsr  so  treated.  Sharp  angles 
should  be  avoided  at  any  part  whore  the 
diameter  changes — for  example,  where  the 
head  and  the  screwed  part  join  ;  and  with 
this  precaution  there  is  little  fear  of  broakas;e 
in  hardening  the  screws.  Unless  properly 
annealed  during  the  process  of  manufacture, 
the  screws  are  very  lixely  to  go  out  of  shape, 
and  perhaps  the  thread-rate  wiU  alter  in 
hardening.  The  tempering  of  the  screws  is 
easily  done  by  flaring  off  with  oil.  The  threads 
of  these  screws  may  be  those  commonly  used 
and  known  as  Whitworth*s,  or  the  orna- 
mental lathe  threads  as  preferred. 

The  drawings  shown  in  the  illustration  are 
as  follows : — 1  is  a  side  view  of  the  body  of 
Bennett's  chuck,  the  sUdin^  die-piece  being 
removed.  2  is  a  sectional  view  of  the  same, 
cut  through  horizontally,  to  show  the  shape 
of  the  Y-grooves,  in  which  the  dio-piocos 
slide.  The  thread  for  attaching  it  to  the 
lathe-nose  is  shown ;  also  at  the  right-hand 
corner  a  section  of  the  steel  ring  fixed  to  the  j 
front  of  the  chuck  by  four  small  countersunk  ; 
headed  screws  (shown  at  3).  The  steel  ring 
strengthens  the  chuck  by  holding  the  two 
sides  of  the  body  against  the  side  pressure 
of  the  die.  The  outer  edge  of  this  ring 
extends  to  the  full  diameter  of  the  most 
projecting  portion  of  the  chuck,  so  as  to 
form  a  guard  against  anvthing  catehing  an 
eccentric  projection,  and  the  edffo  is  well 
rounded  te  make  it  harmless  if  iko  hand  of 
the  user  happens  to  come  against  it  when 
rotating,  in  this  particular  design  there 
is  very  little  projecting  beyond  the 
general  diametor  of  the  chuck,  oven 
under  every  condition  of  various  dia- 
meters of  work.  The  loose  die  marked 
12,  and  shown  in  position  at  4,  is  used  for 
small  diameters,  as  shown  at  4  ;  the  die  is 
inverted  for  medium  diameters,  and  removed, 
as  at  3,  for  large  diameters.  By  this  arrange- 
ment tiie  motion  of  the  sHding-die  across  the 
face  of  the  chuck  is  not  great,  and  the  pinch- 
ing-screw,  marked  13,  itself  projects  but  very 
little,  even  when  gripping  work  of  the 
largest  diameter  the  chuck  will  admit. 

The  sliding-die  is  made  somewhat  shorter 
than  the  diameter  of  the  body,  so  that  it 
never  projecte  beyond  the  body  when  shifted 
diameterways  to  suit  any  size  of  work.  The 
steel  ring,  as  shown  in  1,  2,  and  3,  is,  there- 
fore, large  enough  to  circumscribe  the 
greatest  projecting ;  but  if  the  ring  were  to 
be  used  on  either  of  the  other  chucks  shown 
in  the  illustration,  it  would  require  to  bo 
much  larger  in  diameter  to  extend  at  least  as 
far  as  the  projecting  screws. 

The  face  of  the  chuck  drawn  at  3  shows 
the  steel  ring  fastened  to  the  body  of  the 
chuck  by  four  small  screws.  The  ring  fits 
over  the  two  segmental  side  portions  forming 
the  face  of  the  body,  and  is  screwed  against 
a  fiat  shoulder  behmd.  Thus  the  ring  *is*a 
most  effective  adjunct  to  prevent  the  sides 
from  spreading  apart  under  the  influence  of 
the  jamming  action  of  the  die.  The  central 
opening,  in  which  the  figure  3  is  printed, 
shows  uie  full  capacity  of  the  chuck  for  re- 
ceiving work.  The  pinching-screw  has  its 
inner  end  showing  above  the  3,  and  this  is 
also  shown  in  the  next  drawing,  4.  The 
sliding-die,  removed  from  the  body,  is  shown 
at  4,  front  view,  and  at  5,  edge  view.  One 
half  of  this  die  is  shown  at  6,  a  vortical 
section,  and  at  7  a  view  of  the  inner  side. 
The  threaded  portions  of  these  two  illustra- 
tions show  the  matrix  for  the  pinching- 
screw,  13.  Just  below  the  figures,  in  both 
illustrations,  is  shown  the  plane  against  which 
the  work  is  pinched.  Lower  stul,  the  circle 
in  7,  and  the  blank  in  6,  show  the  hole 
bored  to  contain  a  stiff  spiral  spring  tightly 
ooiled  when  in  ite  place.  This,  pressing  the 
two  halves  of  the  die  outwards  against  the  Y- 


groove  in  the  body,  holds  the  dieby  frieti: 
me  V-^jooves  when  the  wedging  fore 
the  pinching  -  screw  is  inoperatiTe. 
small  hole,  shown  also  in  5  at  the  lower 
near  the  angle  of  the  Y,  is  drilled  thn 
the  die  whilst  the  two  halves  are  toge 
When  these  are  afterwards^  separated, 
larger  hole  is  bored  some  distajice  int 
inner  face  of  each  half  by  means  of  a 
drill,  which  bores  the  ezuareed  holes 
centric  with  the  original  small  one.  A 
spiral  spring  is  made  of  round  steeb 
coiled  to  the  correct  diameter  to  fit  the  1 
and  so  long  that  the  coils  come  neartoge' 
but  do  not  touch  when  the  two  halves  o 
sliding  die  are  toeethor.  This  spring 
hold  ue  slider  in  Uie  body  by  preaiiD^ 
halves  outwards  against  the  Y-groovesii 
body.  The  two  ends  of  this  sBding-dii 
marked  8  and  9 ;  the  former  shows  the 
of  the  pinching-screw.  The  central  sqi 
is  a  hole  through  the  screw,  as  shown  i} 
intended  to  receive  a  square-ended  i 
which  is  shown  at  10  and  11.  It  is  so 
thing  after  the  style  of  the  keys  i 
for  opening  railway  carriage  doors, 
powerful  key,  such  as  the  one  illostn 
18  wanted  to  efRcientlj  tighten 
pinchiog-screw  of  this  chuck,  and  als) 
others.  The  end  of  the  square  kejak: 
be  chamfered,  and  likewise  the  sc^Tian^ 
in  the  screw,  so  that  the  former  is  nfi 
inserted  in  the  latter.  The  squares  tas 
selves,  both  internal  and  external,  i^ 
not,  however,  be  made  to  taper  but  to  i  ^. 
trifling  amount. 

The  circular  ends  of  the  die  ahor.^* 
should  be  curved  to  the  same  radiiij  tf  ^ 
diameter  of  the  body  of  the  chuck,  dv' 
to  the  smaller  circle  given  by  the  iecf^- 
the  die  itself.  This  will  ^ive  the  :» 
larger  bearing  surface  in  the  Y-groo*; 
the  body,  whilst  it  will  not  in  the  \ii>^ 
to  the  working  diameter,  as  a  moss^ 
retloction  will  explain.  For  the  samereuf 
the  same  mothoa  will  be  applicable  tot 
sliders  of  the  other  chucks  illustratetl 

The  extra  die  marked  12  has  be 
mentioned;  the  drawing  abo v.?  the^^^ 
a  side  view.  Oa  the  left  is  sh jwn  tiie « 
view  of  the  die,  and  this  also  indici:^' 
way  to  get  the  die  shaped  from  a  p^ 
square  bar  steel  bv  driUing  a  hole  'J^. 
it  in  the  position  shown  by  the  dott^^ 
near  the  middle  of  the  square.  Octii^ 
of  the  figure  13  the  end  form  of  the^ 
die  is  shown,  as  it  is  also  at  4.  Tbe** 
grooovo  in  the  upper  corner  is  inteoW^ 
wire  from  the  smallest  diam.,  sayjin^^ 
the  chuck  will  hold,  to  \%in.  The  ^ 
groove  in  the  lower  part  is  for  rods  b 
ir;in.  to  Jin.  diam.  Kods  larger  thtfi^ 
up  to  about  l^in.  diam.,  are  held  Vy 
main  die  as  shown  at  3. 

The  next  illustrations,  marked  14,  li.> 
16,  show  another  chuck.  The  bodyoC' 
one  is  shaped  as  shown  by  14,  and  it  h 
diametrical  dove-tailed  groove  acroM 
face  as  shown  by  15,  in  which  the  i 
16  fits.  The  shape  and  size  of  thii^ 
tailed  groove  are  shown  by  the  end  vt 
the  slider  beneath  16,  which  is  the  i 
view.  The  letter  W  in  the  centre  of  15 
16  marks  work  pinched,  in  the  «^«gnkr 
of  the  heart-shaped  hole,  bv  the  pinck 
screw  shown  at  28.  The  slider  as  sbov 
shorter  than  the  diameter  of  the  bodf  0 
chuck,  and  its  ends  are  square ;  but  in 
those  respecte  it  may  be  made  otherwiiBi 
the  remark  made  relative  to  the  corvato 
the  ends  of  the  slider  marked  4  should  IM 
forgotten  in  this  connection. 

A  hole  is  tapped  through  the  side  oi 
body  at  right  angles  to  the  dovetailed  grc 
and  a  pin^ing-screw,  the  shorter  of  UN 
marked  28,  is  inserted  for  the  purpoi 
fixing  the  slider.  The  point  of  this  a 
should  not  itself  impinge  direct  on  the  il 
ing  side  of  the  slider,  wnich  affords  but  a 
slight  hold.  The  hole  should  be  eoli 
from  the  inside  by  meuia  of  a  rose  d 
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a  the  end  of  on  arbor  fittmg  the 
^moi«.  The  arboT  is  pat  through  the  sorew- 
*]Kde,  and  tha  roaa-oiitt«r  is  screwed  oa  it 
^.Jaiide  the  dovetailed  groove.  By  fixing  the 
>.aKbor  in  an  ordinary  drill-ohuck  and  re- 
k  TdlTing  it  in  the  lathe,  the  bole  in  the  die- 
f  dmok  can  be  recessed  by  drawing  this  latter 
ii  ft'vay  from  the  mandrel.  This  can  often  be 
i  managed  by  hand  alone ;  but,  if  not,  some 
B  plan  of  attaohing  the  work  to  either  the 
4  alide-raBt  or  the  back  centre  will  probablf 
K  mggeat  itaelf.  This  process  of  enlarginK 
f  the  inner  end  of  the  ecrew-hole  bj  means  ol 
i  ft  roae  cutter  would  oaually  be  carried  out 
t  before  the  hole  is  threaded ;  though  with 
■  moderate  care  a  threaded  h(Ae  need  not  be 
I  damaged  bj  the  process. 
>  The  rose  cutter  should  enlaive  the  hole  to 
at  least  the  fall  diameter  of  £e  screw ;  but 
■omewhat  larger  is  better,  and  it  may  be 
-  ftbout  {in.  deep.  A  disc  of  metal  is  turned 
to  fit  this  enlarged  hole,  and  the  outer  side 
of  it  is  filed  off  aslant  to  correspond  with  the 
t  angle  of  the  dovetail.  The  whole  face  of  this 
|.duc  will  then  bear  against  the  aide  of  the 
K^der  when  the  end  of  the  {Onchiiig-Bcrew 


impinges  against  its  back,  and  forces  it  up]to 
a  solid  bearing,  In  this  way  the  slider  ^nll 
not  be  indented,  nor  the  end  of  the  pincbing- 
screw  dubbed  up  so  that  it  cannot  be  with- 
drawn. The  former  prevents  the  nice 
adjustment  of  the  slider,  and  the  latter 
'  "    the  point  of  the  screw  is  not 


happens 


The  two  screws  marked  28  are  those 
shown  in  15  ;  the  shorter  one  being  tapped 
through  the  body  of  the  chuck  to  fix  the 
slider,  and  the  longer  one  is  the  pinching- 
sorew  tapped  through  the  slider,  and  the 
end  of  which  holds  the  work.  Bach  bc 
should  have  the  last  thread  or  so  turned 
away  at  the  ends ;  these  should  be  made  flat, 
and  hardened.  The  capstan- hoaded  screws 
maj  be  replaced  hy  those  shown  at  27,  which 
have  square  heads,  in  cases  where  a  key  is 
preferred  to  a  tommy. 

Another  form  of  chuck  is  abown  at  17,  18, 
and  10 ;  it  has  two  dies,  each  moving  inde- 
pendently of  the  other.  The  body  of  this 
chuck  differs  but  little  from  that  of  the  one 
last  described.  The  diametrical  groove  across 
its  face  is  the  shape  shown  by  the  end  view 


of  one  die  drawn  below  the  figure  19.  This 
rectangular  shape  is  better  thui  the  dovetail 
form,  where  there  is  no  way  of  adjusting  the 
fit  if  this  beooroes  too  slack. 

This  consideiation  leads  to  observing  that 
the  segmente  shown  on  each  side  of. the 
slider  in  15,  and  which  ore  drawn  as  part  of 
the  solid  body  in  14,  may  be  made  apart, 
and  the  separate  pieces  attached  by  Bcrewi 
to  the  face  of  the  body.  In  this  case  tlw 
face  would  be  a  flat  in  a  plane  with  the 
bottom  of  the  dovetail  as  shown  in',,tih« 
drawing.  Four  strong  and  well-fitting 
steady-pins  should  be  put  one  near?  each 
comer  of  the  segments,  to  fis  them  firmly 
against  any  side  motion,  and  a  couple  of 
screws  in  each  will  secure  the  pieces  firmly 
to  the  body.  Having  theee  pieces  detaohed 
facilitates  the  construction  when  filiag  is 
diiefly  employed  to  shape  the  slider  and 
groove  when  fitting  these  together.  When  a 
circular  cutter  con  be  brought  to  bear  on  the 
groove,  the  advantage  of  detached   pieces 

se,  and  when  manufacturing  such  chnoks 
__  lai^  quantities,  the  aim  would  be  to 
make  them  of  aa  few  pieces  as  possible ;  bat 
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wben  the  dovetail  has  to  be  dl<rd.  the  con- 


Tonienoe  of  hskTing  ports  detachable  more ; 
than  oompen^ites  lor  the  trouble*  of  f.xing ' 
them  togethST.  ' 

Betanking  to  17,  1><.  and  1-'.  tht-  ring  in 
which  the  pinching- screwe  are  fitred  is  com- 
monlj  of  iron,  and  the  one  pair  of  diea 
shown  at  1&  hare  to  aooommodite  theniselTes 
to  the  whole  range  of  sizes  that  the  chuck 
will  hold.  Thongh  thi«  is  the  usual  arrange- 
ment for  this  chuck,  it  is  a  good  plan  to  fit 
«  the  ring  on  the  bod j  sufficientlv  loose  to  - 
allow  it  to  be  removed  without  much  trouble. 
and  then  to  fit  three  pair  of  dies,  and  make 
each  pair  epedally  mutable  for  a  more  limited 
imsge  of  B1Z96.  Then  dies  suited  to  the  dia- 
meter of  the  work  to  be  held  are  placed  in 
the  groove,  and  the  ring  is  pushed  on  its 
place.  The  operation  of  diangi-^g  die  dies  is 
Tcnr  quickly  done. 

The  long,  projecting  screws  ii.  this  chuck. 
shown  apart  at  27.  are  often  considered  to  be 
greatly  in  the  way,  though  in  practice  they 
do  not  seem  so — as  a  general  rule,  at  any 
rate.  Theso  square-headed  screws  may  be 
leplaoed  by  some  modelled  after  those  illus- 
trated at  ]':;  or  29.  The  latter  form  of  screw 
soits  verv  well,  and  saves  at  least  d<.>uble  the 
length  of  tho  head  in  diameter,  and  may  be 
maae  even  much  shorter,  bc-cause  the  screws 
maj^  be  so  short  that,  when  screwed  in  to 
their  utmost,  they  do  not  extend  to  the  out- 
■ide  of  the  threaaed  hole  in  the  ring,  and  still 
be  perfectly  serviceable,  as  they  would  then 
be  noldiug  the  smallest  diameter,  and  the 
stein  upon  them  would  be  the  least. 

Tho  chuck  marked  20  to  20  is,  in  its 
general  arrangement,  very  sLniilar  to  that 
marked  14  to  10  ;  but  it  has  a  long,  straight 
jaw,  in  place  of  the  thin-pointei  piLchin^- 
screw,  to  grip  the  work.  Tne  bo'ly  of  the 
chuck  has  a  diametrical  dovetail  groove 
mcros^d  its  face ;  the  size  and  shape  of  this 
groove  is  shown  at  20.  which  represents  an 
end  view  of  the  slider  which  fits  this  groove. 
Both  the  width  and  thickness  are  greater 
that  those  shown  at  16.  The  pinching- screws 
of  this  chuck  are  shown  headless,  and  drilled 
np  and  notched  across  to  receive  a  screw- 
driver having  a  tit  in  the  centre  of  its  blade. 
This  tit  centres  the  blade  at  once,  and  makes 
tho  tool  easier  to  handle,  and  at  the  same 
time  strengthens  the  hold  on  the  screw. 
Toe  screwdi-iver  best  adapted  lor  use  with 
this  chuck  is  ono  made  after  the  design  of 
10,  but  having  a  blade  instead  of  the  square. 
The  hole  tapped  through  the  &ide  of  the  body 
of  this  chuck  should  hatC  its  inner  end 
recesBed  to  take  a  dL>c  between  the  screw's 
point  and  the  slider,  as  explained  in  connec- 
tion with  11.  The  shorter  screw  on  tho  left 
of  29  shows  this  screw.  The  letter  W  in  Uio 
oentres  of  21,  22,  and  24  marks  the  work 
ffripped  by  dies.  In  21  the  segments  may 
be  made  apart  from  the  body  and  fixed  with 
Borews,  using  steady-pins  to  accurately  locate 
the  segments  as  ezjilained. 

Tho  slider,  which  is  the  most  peculiar 
feature  of  this  chuck  is  shown,  marked  22,  a 
front  view ;  23,  a  section  on  a  vertical  plane  ; 
24,  a  back  view;  25,  an  end  view:  and  26  repre- 
sents the  jaw  api^.  The  slider  ia  fitted  to 
the  dovetail  groove  acroa<)  the  face  of  the 
bodv,  and  a  heart-shaped  opening  is  made 
in  its  centre.  This  hole  is  enlarged  towards 
oneend--the  upper  one  in  the  drawing — 
making  it  rectangular  at  that  end.  A  wide, 
shallow  groove  is  made  in  the  back  of  the 
slider,  as  shown  at  25,  and  in  this  groove 
the  jaw  2G  is  fitted  to  slide  freely  but  without 
shake.  The  jaw  is  illustrated  in  several 
views,  and  its  shape  may  be  seen  from  these. 
The  flat  part  guides  the  jaw  in  the  groove 
in  the  back  of  tho  slider,  and  the  jaw  proper 
— ^being  that  part  which  bites — ^projects  into 
the  TOctangular  hole  made  in  the  slider 
above  tho  heart-shaped  hole.  Placed  in  this 
way,  tho  jaw  is  free  to  move  parallel  with 
the  length  of  the  slider,  the  motion  bein^ 
limited  by  the  biter  touching  the  top  and 
bottom   of    the   hole.     When    the    slider 


is  placed  in  the  body  of  the  chuck,  the 
bottom  of  the  dovetail'  groove  bears  against 
the  fiat  back  of  the  jaw.  and  confines  it  to  the 
sroove  in  the  slider.  Thus  the  jaw  is  fairly 
fixed  within  the  slide,  yet  free  to  move  to  and 
from  the  apex  of  the  heart-shaped  hole  within 
certain  limits. 

A.  pinching-screw  tapped  through  the  end 
of  the  slider  impinges  upon  the  back  of  the 
biter,  and  so  gives  the  means  of  gripping  the 
work.  The  long  biter,  and  the  long  faces  of 
the  angular  opening  in  the  slider  give  a  good 
bearing  surface  and  hold  the  work  very 
secureh'  without  bruisins  it.  In  order  to 
allow  the  work  to  pass  mrough  this  chuck, 
the  fiat  plate  part  of  the  jaw  is  bored  through 
just  below  the  biter,  large  enough  to  allow 
any  work  within  the  capacity  of  the  chuck  to 
«tfs  through  it.  Tho  larger  circle  around 
W  in  24  Slows  this  hole ;  but  in  2:|,  the 
sectional  view  of  the  jaw,  by  mistake  it  is  not 
shown.  The  pinching-screw  to  actuate  this 
jaw  appears  on  the  right  of  29.  this  fig^ure 
being  placed  just  above  on  end  view  e<jually 
representative  of  both  the  side  screw  and  the 
topscrews  shown  at  20. 

The  foregoing  description  of  the  drawings, 
and  the  general  particulars  given  previous, 
will  make  intelligible  the  construction  of  die 
chucks  for  wire  and  rods. 


D&ILLINO    SaUASE   HOLES. 

AMKTUmD  of  cutting  round  or  8<]u:ire  holes 
at  option  by  means  of  a  machine  is  not 
exactly  new  (sec  p.  57,  Vol.  XXVI II.)  :  but  a 
patent  has  recently  been  oLtainod  by  Messrs. 
Ainlcy  and  flakes  for  a  machine  specLilly  adapted 
for  cutting  square  holes,  and  miy  be  oif  interest 
to  mechanics.     Fig.   1   is  a  side  elevation,  and 


~-,j 


.  r. 


Fig.  2  is  a  sectional  plan  showing  the  g^ide-plate 
arrangement  for  supporting  the  cam -sleeve  and 
controlling  the  lateral  movements  of  the  cutting- 
tool.  A  is  the  base-plate  of  the  machine,  and  B 
is  a  standard  cast  therewith.  B^  B^  are  two 
brackets   projecting   fnnn    the   standard,    and 


serring  to  cany  the  guide-elates,  api  B^i 
brackets  for  carrying  toe  spindle -drimg  a 
chanism.  C  is  the  caic-sleeve  famished  vita  § 
pairs  of  cams,  1,  2,  3,  4,  5,  6,  for  workia? 
pairs  of  fixed  hollow  square  eaide-platei  D ! 
which  are  fitted  to  the  brackeU  B>.  In  t 
centre  of  the  sleeve  C  is  situate  the  cutter  bjhzu 
CS  which  carries  at  its  lower  end  the  c^tctei 
having  horizontal  and  vertical  cutting  edj 
Thu  spindle,  which  rotates  with  the  sleeve  C, 
pendent  f rum  an  adjustable  band- screw  r.  «k 
works  in  a  threaded  hole  formed  in  the  top  of ! 
standard.  This  screw  is  deeig^ned  to  feed  forvi 
the  tool,  and  keep  it  in  contact  with  th^  vc 
It  is  loosely  connected  with  the  spindle,  to  pen 
of  the  spindle  moving  sidewinra  with  the  roUC 
sleeve  C.  C  is  a  cam -shaped  spur-wheel,  fen 
with  an  elongated  boa  or  sleeve,  which  eU 
over  a  feather  projecting  from,  the  cam-slse 
which  at  this  part  is  cylindrical,  and  coc'jeo: 
with  the  cutter -spindle.  The  boas  or  sleevv 
this  spur-wheel  C*  works  within  the  fori 
extremities  of  the  brackets  B',  which  serre 
prevent  the  wheel  from  ahifting  iu  plise 
motion.  The  pairs  of  hollow  square  guides  !> 
in  which  the  pairs  of  cams  1  to  C  respectir 
work,  are  funned  by  making  rectangular  B':(J 
in  the  opjKwed  ends  of  two  sliding  plaus,  vi 
notches,  when  the  pUtes  are  placed  in  ju 
position,  form  the  desired  aqoare  hole  or  p. 
(see  Fig.  1  .  These  plates  are  made  to  ilids 
piiides  in  tho  brackets  B*,  ajid  may  l^e  v:zk 
m  and  out  simultaneously  by  hand-screwy,  or 
any  other  convenient  manner,  for  the  purpuc 
clobing  u|)on  the  cams,  or  releasing  thex. 
provide  for  the  shifting  of  other  cams  intu  ^i 
tion.  <  >n  a  vertical  axle  carried  by  the  bo^' 
B'  is  mounted  a  toothed  wheel  K^  whiLh  rs 
with  a  toothed  wheel  O.  This  axle  is  dr£ 
through  bevel  gear,  from  a  hand -wheel  ororn: 
jMilley  (not  shown  in  the  drawings),  aj  s;* 
desired,  plaL-ed  at  the  side  of  the  machine. 

The  cams  forming  a  set  are  each  of  ^Iii^ 
L-ut ;  but  they  uU  tit  alike  the  cixx'ums;:^ 
s<{uare  holt-  of  the  guide-plates,  in  MhicL'^ 
are  cuuH-d  to  rot.ite.  Their  cut  is  dependesc : 
the  size  of  tho  siiuare  hole  that  it  is  inteci^ 
furm,  it  being  nrt:eas,irj-  to  limit  the  traTH* 
the  cutting; >t'X)I  to  suit  the  size  of  hole  thitb 
required  to  be  formed.  The  rule  for  pxodeti 
this  result  may  be  thus  explained :  — Sappoc 
we  wish  to  cut  a  Hn.  square  hole,  we  pnyni 
hollow  sciuare  guide  of  unv  desired  measa?esi 
— s:iy,  2\in.  across — which  determines  the  i 
of  the  cams  to  be  used.  To  determine  ths  <A 
the  cam  to  tit  such  guide,  we  first  thiv 
cquilatenil  triangle,  the  sides  of  which  corxe^c 
to  the  bi/c  of  holt-  to  be  cut  (say,  for  example,  \ 
square).  Wo  then  describe  three  aroi  of  1 
radius,  taking  the  points  of  junction  of  the « 
of  the  triingle  for  tho  centres.  We  next  joia 
these  arcs  by  other  arcs  (Ijin..  radius)  desciii 
from  the  centres  opposed  to  the  arcs  to  It  d»« 
and  the  form  and  size  of  cam  required  are  A 
produced.  It  will  thus  be  seen  that  each  a 
varies  in  form  according  to  the  size  of  hale 
be  cut.  The  diameter,  however,  of  the  cans* 
correspond  with  the  measurement  of  the  !(■' 
guides  in  which  they  work. 

In  Fifi^.  1  six  of  these  cams  form  a  set,  sii^ 
set  is  duplicated,  in  order  that  the  cam'iii 
may  be  steadied  by  two  pairs  of  gnide-ltf 
which  form  bearings  for  the  cams  to  rub  oifr, 
the  8lee\'e  is  rotated  by  means  of  the  geic 
described.  To  insure  the  proper  action  cf 
tool,  its  extreme  cutting-point  will  pteftti 
coincide  with  one  of  the  three  points  from  id 
the  arcs  forming  the  periphenr  of  the  cam 
struck.  It  will  now  be  unaerstood  thit 
action  of  the  cams  in  the  fixed  guide -plates  (« 
the  sleeve  C  is  rotHted)  will  cause  the  spii 
C^  to  move,  so  that  its  vertical  axis  is  conttno 
changing  in  position  with  respect  to  the  «< 
the  effect  of  which  is,  that  the  tool  foUowiflj 
motions  makes  a  series  of  cuts,  which  eventa 
produce  a  square  hole,  or  what  is  practic 
equivalent  thereto.  To  enable  this  ii-»M*>iiTi 
drill  round  holes,  it  will  onlv  be  necowar 
open  the  square  guides  (thus  uurowinff  them 
of  use),  and  to  £ift  the  vertical  position  of 
cam- sleeve,  so  as  to  bring  cylindrical  porttoo 
that  sleeve  into  line  with  the  supplemen' 
guide-plates,  D*  D*,  which  are  then  to  be  cL 
upon  the  sleeve,  like  tho  plates  D  upon  the  a 
When  the  sleeve  0  is  thus  adjusted,  it  will  I 
merely  rotary  motion  when  dnven ;  that  is  to  i 
it  will  givo  no  traverse  motion  to  the  tool,  iH 
in  this  case  will  consist  of  a  drill  of  any  ordii 
construction. 
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the  4th  at  7h.  14m.  p.m.  ;  on  the  19th  at 
3h.  19m.  a.m. ;  on  the  22nd  at  12h.  7m.  a.m.  ; 
and  on  the  24th  at  8h.  56m.  p.m.,  as  well  as  on 
other  occasions,  when,  from  various  causes,  they 
will  he  invisible. 

Shootinff  Stars 

should  be  especially  watched  for  on  April  20th ; 
hut  moreindgnificant  showers  occur  from  the  17th 
to  the  19th,  and  again  about  the  25th. 

Qreenwloh  Kean  Time  of  Soutliinff  of 
Ten  of  the  PrinciiMkl  Fixed  Stars  on  the 
marht  of  AprU  1st,  1801. 

Star.  Souths. 

h.  m.    s. 

/SOancri 7  31     8-38  p.m. 

I  UrssB  Majoris 8  12  10*59   „ 

aHydr» 8  42  34-57  „ 

B^ulus 9  22  48*35   „ 

a  Urs89  Majoris 10  17    706  „ 

d  Grateris         10  33  56*23  „ 

£  Corvi 11  24  25*71   „ 

/Virginis        U  55  57*56  „ 

a  Ganum Venaticonim .         ..*12  10  43*36  ,, 

Spica  Virginia ♦12  39    9-31,, 

*  Early  morning  of  the  2nd. 

The  method  of  finding  the  Greenwich  Mean 
Time  of  Southing  of  either  of  the  stars  in 
the  above  list  for  any  other  night  in  April,  as 
also  that  of  determining  the  Local  Instant  of  its 
Transit  at  any  other  station,  will  be  found  on 
p.  368  of  VoL  LII. 


intermediate  stage  in  the  transition  of  ammo- 
nium nitrite  to  the  condition  of  nitrogen  (and 
water)  thus- 


photographic  printing-frame,  a  sheet  of  glsa 
exactly  fitting  this  frame,  and  a  few  glaai  stirring- 
rods.     Having  procured  these,  and  the  necessary 


NH,  •  HNO, 
Ammonium  nitrite. 


Intebxediatb  Stage. 

->  H*N:N*OH 

(by  subtracting  one  mole- 
cule ofwatOT). 


Febtax  Stiab. 


(by  subtracting 
coles  of 


two   mole- 
ter). 


With  this  compare : — 

I 


X-N:N-OH 
Diazo-primuline. 


THl  NXW  DIAZOTTPB  PE0CE8S: 
OR  PHOTOORAPHT  IN  ANILINE 
COLOURS. 

THE  'recent  discovery  by  Messrs.  Cross, 
Bevan,  and  Green  of  a  new  process  of 
oolour-photography  is  not  a  method  of  photo - 
gn^hing  in  natural  colours,  but  one  which  giyes 
a  means  of  producing  prints  in  a  gp:'eat  variety 
of  tints. 

It  is  currently  reported  to  have  been  made 
aoddetitilly ;  but  those  who  are  at  all  acquainted 
with  the  scientific  attainments  of  these  gentle- 
men are  not  likely  to  believe  that  they  simply 
blundered  upon  such  an  important  discovery. 
The  fact  ox  the  matter  is  this :  During  a 
certain  course  of  tuition  it  became  necessary  to 
illustrate  visibly  the  action  of  light,  and  for 
this  purpose  some  of  the  aniline  dyes  which  fade 
in  the  light  when  treated  with  nitrous  acid  were 
used.  The  idea  then  occurred  to  use  this  fact 
for  photog^phic  purposes.  A  series  of  experi- 
ments was  at  once  commenced,  and,  after  con- 
siderable labour  and  with  much  patience,  Mr.  Cross 
and  his  colleagues  finally  succeeded  in  adapting 
the  principle  so  far  that  they  can  produce  prints 
upon  silk,  cotton,  woollen,  velveteen,  and  other 
fabrics  in  seven  colours — red,  maroon,  yellow, 
orange,  brown,  purple,  blue — and  in  the  shades 
produced  by  an  admixture  of  these  colours. 

Although  the  chemistry  of  the  reactions 
involved  in  this  new  process  would  be  very 
difficult  to  make  clear  to  all  our  readers,  we  may 
explain  the  general  principles  upon  which  the 
process  is  based. 

The  materia],  which  is  of  primary  import- 
ance, is  primuline.  This  is  a  yellow  substance 
discovered  by  A.  G.  Green  in  February,  1887  ; 
he  obtained  it  by  the  action  of  sulphur  upon 
paratoluidine— one  of  the  coal-tar  bases  closely 
allied  to  aniline.  As  a  matter  of  fact,  at  least 
two  bases  result  from  this  reaction,  and  the 
sodium  salt  of  the  mono-sulphonic  acid  of  the 
more  complex  of  one  of  these  has  the  peculiar 
property  of  dyeing  unmordanted  cotton  a  fast 
primrose-yellow.  This  product  was  placed  upon 
the  market  by  Messrs.  Brooke,  Simpson,  and 
Spiller  under  the  trivial  name  of  primuline^  and 
is  now  largely  employed  in  cotton -dyeing  on 
account  of  &ie  great  range  of  fast  shades  that 
may  be  obtained  with  it. 

rrimuline  is  also  known  on  the  markets  under 
a  variety  of  names — e.g.,  "polychromine," 
*  *  thiochromogon, '  *  *  *  sulphine, "  * '  aureoline, ' ' 
**  chameleon-yellow,*'  "camotine,**  &c.  A  full 
account  of  its  discovery  may  bo  read  in  the 
Journal  of  the  Society  of  Chemical  Industry, 
1888,  p.  179. 

Now  primuline,  in  common  with  all  coal-tar 
lases,  combines  with  nitrous  acid  to  form  a 
species  of  nitrite,  which  is  termed  a  diazo- 
compound.  AH  tfv*.t  ^^?'^  be  noted  about  this 
diazo- compound  is   tiiat  it  corresponds   to  the 


In  other  words,  when  ammonium-nitrite  is 
decomposed  by  heat,  first  one  molecule  of  water 
is  abstracted,  leaving  H  •  N :  N  :  O  H  fthe  inter- 
mediate stage),  and  then  another  is  taken  away, 
leaving  only  nitrogen  (the  final  stage).  With 
this  intermediate  stege  we  may  compare  the  con- 
stitution of  diazo-primuline. 

The  symbol  X  in  the  formula  X  •  X  :  X  :  O  H 
really  stands  for  a  very  complicated  group  of 
atoms,  which,  however,  it  will  serve  no  useful 
purpose  to  consider  here. 

Xow,  although  primuline  is  very  stable  under 
the  action  of  light,  the  diazo  compound — namelv, 
diazo-primuline — is  very  sensitive,  and  readily 
undergoes  decomposition,  giving  off  nitrogen  gas 
— that  is  to  say,  just  as  ammonia  nitrite,  under 
the  decomposmg  influence  of  heat,  ^ives  off 
nitrogen,  so  diazo-primuline,  under  the  influence 
of  lignt,  also  evolves  this  gas.  Further,  it  and 
simikr  compounds  obtained  from  other  dyes  of 
the  primuline  g^ups,  have  what  has  been  called 
a  great  avidity  for  constructive  reaction  with  two 
laree  groups  of  coal-tar  compounds — the  amines 
and  the  phenols.  With  these  they  chemically 
combine,  and  the  products  are  the  azo-colouring 
matters. 

The  more  important  of  the  azo-colouring 
matters  obtained  from  primuline  are  seen  in  the 
following  scheme. 


chemicals,  which  are  so  cheap  that  a  square  yard 
of  material  can  be  treated  at  the  cost  of  cot 
farthing,  the  remaining  operations  are  ai 
follows : — 

The  material,  say  a  piece  of  silk,  is  dyed  iat 
hot  solution  of  primuline,  containing^  from  tais  to 
two  per  cent,  of  this  substance,  to  which  sons 
common  salt  has  been  added,  causing  the  whole 
to  take  a  primrose- yellow  oolour.  The  silk  ii 
allowed  to  soak  in  this  liquid  for  about  half-s- 
minute  ;  it  is  then  taken  otit,  wsLshed  in  ooU 
water,  and  placed  for  another  half- minute  in  t 
cold  bath  containing  sodium  nitrite  Ci  pui  of  tts 
latter  to  100  parts  of  water)  which  has  beat 
acidified  with  sulphuric  acid.  This  bath  chaagH 
the  character  of  the  primuline  ;  it  diasotiaas  it» 
and  makes  it  thus  extremely  sensitive  to  fte 
action  of  li^ht. 

The  silk  is  now  ready  to  receive  the  pictan: 
that  is  to  say,  its  surface  is  now  ready  far 
exposure,  and  such  a  surfitce  will  give  aoorapUi 
positive  picture  after  from  40  to  180  aeoosi 
exposure. 

Since  eveijone  may  not  possess  a  pli0l»- 
graphic  positive,  let  us  assume  that  it  is  danrf 
to  have  printed  on  the^  ailk  a  fem-lesf  iii 
purple  colour.  To  attain  this,  the  prinlaf' 
inune  is  laid  upon  its  face  on  a  table,  thein 
taken  out,  and  the  sheet  of  glass  (well  deanij 
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colours  respectively. 

All  the  diazo  compounds  can  be  employed  for 
photographic  purposes,  and  their  normal  sensi- 
tiveness to  light  is  increased  by  combination  with 
the  complex  colloids  which  constitute  animal  or 
vegetable  textile  fabrics. 

In  the  case  of  primuline,  the  essential  condi- 
tions necessary  for  its  photographic  application 
are  the  following  * 

{a)  That  the  reactions  above  described  take 
place  after  the  application  of  the  primuline  to  the 
surface  of  such  material  as  wool,  silk,  etc.,  as  a 
dye,  without  in  the  least  affecting  its  union  with 
the  elements  of  this  material. 

{b)  That  the  diazo  compound  produced  in 
combination  with  these  materials  by  treating  the 
primuline- dyed  surface  with  nitrous  acid  is 
photo -sensitive  to  a  high  degree. 

Although  a  full  explanation  of  the  chemical 
reactions,  which  we  have  alluded  to,  are  rather 
difiicult  (except  for  one  who  is  versed  in  chemistry) 
to  follow,  the  practical  working  of  the  process 
itself  is  extremely  simple  :  it  can  be  done  by  any 
intelligent  person ;  no  elaborate  apparatus  is 
necessary,  nor  are  the  materials  either  harmful  or 
expensive.     It  consists  of  four  stages,  namely  : — 

1 .  Dyeing  or  coating  the  surface  upon  which 
it  is  required  to  photograph  with  a  particular 
compound. 

2.  Converting  the  applied  compound  into  a 
photo- 60 nsitive  derivative. 

3.  Exposing  the  surface  thus  prepared  to  light 
under  the  usual  conditions  for  producing  the 
picture. 

4.  Converting  the  sensitive  compound  wherever 
it  survives,  through  having  been  protected  by  the 
shadows  of  the  object  photographed,  into  colouring 
matters — shades  of  red,  orange,  brown,  purple, 
or  blue,  which  are  stable  and  fixed. 

The  apparatus  required  consists  of  a  few  glass 
,  beakers,  or  (for  lack  of  them)  small  basins,  a 


placed  in  it ;  upon  the  glass  the  fem-lsaf  '^ 
placed,  and  then  the  sensitised  silk  above  ^ 
The  back  of  the  frame  is  put  in  place  and  aeonsi 
by  the  usual  springs,  and  then  the  face  of  &ii 
turned  toward  a  good  light. 

As  the  light  falls  upon  the  uncovered  jaxt^ 
the   (to  coin  a  word)    diazo-primolined  mO^^ 
destroys  the  colour,  and  when  that  actios  Jv^ 
proceeded  sufficiently  far,  the  silk  is  takes  4it^ 
the  frame,  the  image  of  the  fern-leaf  idlsW 
be  seen  in  a  faint  yellow  colour  upon  thoiwfc^ 
In  the  bright  lights  the  diazo-compoond  niSi  ^ 
completely — in  the  half  lights  only  partiiBf 
decomposed,   so  that  a  perfect  repiodoctioa  ^ 
the  original  is  obtained  in  the  form  of  S0^ 
primuline. 

^Vkile  the  printing  process  is  prooeediiig}  tki 
developing-bath  can  be  prepareo.  It  coaadti 
for  this  particular  colour  (say  purple)  of  a  iob- 
tion  of  alpha-naphthylamine  hydrochloride  cob* 
taining  \  per  cent. ;  but  the  picture  csn  U 
developed  with  any  of  the  variona  ittnitMM  or 
phenols,  which  form  a  dye  with  the  diaxo-ooB- 
pound  if  anv  other  colour  is  wanted. 

Into  the  developing-bath  the  prepared  silkii 
plunged,  and  immediately  pushed  wellp  do«s 
beneath  the  surface  with  one  of  the  glass  rodi. 
In  a  few  seconds  the  image  of  the  fem-lesf  wfl 
become  changed  from  a  faint  yellow  to  a  oA 
purple  hue. 

The  whole  process  is  now  completed  bywafl 
washing  the  material  in  cold  water. 

'J'he  development  of  colour  corresponding  t> 
the  shadows  and  half-tones  of  the  obiect  *  ' 
graphed  is  exactlv  proportionate  to  tneir 
to  the  degree  of  protective  action  which 
have  exerted  on  the  sensitive  surface  beneath-* 
in  other  words,  to  the  quantity  of  diaso-primi* 
Une  which  survives  the  decomposing  inflaanoi 
of  the  light. 

Should  several  leaves  or  flowen  form  the  p^ 
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tern,  each  can  be  developed  in  a,  different  colour, 
ftft«r  printing,  by  applyiof^  diSsrent  Holutiong  al 
imines  or  phenols  to  tho  diSerent  flowers  or 
leavei  by  meana  of  carool-hair  peucils.  Hence, 
in  Boma  cases,  even  gomething  lilie  the  natural 
coloniing  can  bo  followed. 

Another  way  in  which  thia  photographic  pro- 
'ctM  can  be  utilised  for  decorative  purpoaea  u  in 
making  gbug  tranapurenctea  in  vaiioua  coloun. 
Here  the  operations  are  perhaps  slightly  more 
difficult,  in  so  far  as  it  is  necessiry,  in  thefirit 
place,  to  coat  a  pieco  of  gU»a  of  the  required 
«ie,  and  which  will  fit  the  Imme,  with  a  thin 
film  of  gelatine,  which  has  preTioualy  been  mixed 
vith  a  Httle  ot  the  primuhne.  When  the  film 
U  dry,  the  prepared  glass  is  treated  exactly  in  the 
aame  way  as  in  the  case  of  the  silk,  except  that 
the  time  for  which  it  is  left  in  the  hatha  is  neces- 
aarily  more  prolonged  to  enable  the  ■olutions  to 
thoroughly  saturate  the  gelatine.  As  we  have 
Already  seen,  nitrogen  gat  is  given  off  as  the 
diazo  compound  decomposes  under  the  influence 
of  light,  and  unless  the  gelatine  be  sufficiently 
well  soaked  the  tiny  bubbles  of  gas  will  be 
entangled. 

The  prints  obtained  in  this  way  are  poiitim,  the 
lights  and  shadows  in  the  object  being  faith- 
(nlly  reproduced  in  their  true  value  in  the 
colonred  picture.  Natural  objects  of  convenient 
rine  and  form  may  therefore  be  photographed 
dilsctly.  Heproduction  from  camera- picture* 
require  gloss  positives  or  positive  paper  prints. 
Bach  as  over- printed  bromides,  made  transparent 

the 


cient.  The  scientific  apirit,  on  the  other  hand, 
leads  us  beyond  the  region  of  sensuoiu  impres- 
sions into  that  ot  the  olUmate  components  of 
matter  and  force  ;  an  unseen  world,  bat  far  more 
real  to  the  scientific  imagination  than  the  visible 
uena  of  gross  or  aggregate  results. 

J.  T.  H. 


HOW  BOOKS  AKX  BOUVD.-XIX. 

By  "PaACTicAL  Bookwhiiib." 

HAVING  proceeded  so  far  with  oar  books,  the 
next  operation  is  that  of  covering.  Account 
books  ace  covered  with  a  variety  of  materials, 
according  to  price  or  the  taate  of  tiie  cuatomer- 
The  moat  common  are  "bainl,"  "rough calf" 
Cthat  is,  calf  specially  prepared  for  thia  class  ol 
work,  the  rough  or  fieah  side  bdng  turned 
out),  "Bmootb  calf,"  "Morocco,"  "Perai 
"Bussia,"  "  vellum,"  green  and  whit«,  &c. 
all  of  these  the  proceedings  ''~  ™n-i.  *i.o  . 


much  tiie 
cut  about  2m.  larger  all  round  to 
allow  for  "  taming  in,"  it  is  pared  ronnd  the 


the  c 


y-ig.LN. 


a  the  usual  way  with  vaseline. 
If  only  one  solution  is  used  in  developing 


■ill,  ot  cuurse,  be  a  tiionii(in(,  just  like 

any  other  picture  by  any  other  printing  process 

would  be. 

,         In  the  caaeof  the  primuline  prints,  one  feature, 

"     apparently    unavoidable,    is   the    more    or   less 

yellow  background  which  they  possess;  but  Mr. 

'     Cross  and  bis  colleagues  have  already  succeeded 

J     in  getting  prints  « ith  other  bodies  ot  this  class, 

which  give  a  verj'  satisfactory  approximation  to 

a  colourless  background. 

The  diaso  process  in  its  present  stage  is  not 
quite  sensitive  enough  for  the  camera,  but  it  may 
be  capable  ot  development.  A  primuline  print 
is,  however,  more  nearly  a  measure  o^  the  rtmaf 
intftnitij  of  the  sun's  rays  than  the  sensitive  films 
used  iu  the  ordinary  methods  of  photography,  in 
relation  to  which  it  is  well  known  that  the 
pholographk  intfiitity  of  sunlight  is  a  very  differ- 
ent thing  to  the  riiwif  intmiity,  owing  to  the 
enormously  greater  activity  ot  the  blue  and  violet 
rays  in  decomposing  the  compound  which  they 
employ. 

The  eipeciments  ot  Messrs.  Cross,  Bsvan,  and 
Oreen  have  already  brought  to  light  the  follow- 
ing new  and  important  facts : — 

1.  The  action  of  the  light  consists  in  the  de- 
composition  of  tho  diazo  group,  with  evolution  of 
nitrogen,  probably  with  the  formation  of  the 
corresponding  primuline  phenol. 

2.  The  rapidity  ot  the  action  of  the  light 
varies,  other  things  being  equal,  with  the  nature 
of  the  substance  with  which  the  diuzo  compound 
ia  combined. 

3.  Photographic  reproductions  of  the  spectrum 
riiow  that  as  regards  intensity  ot  action  the 
warioos  niys  of  light  are  not  in  the  same  order  as 
that  in  which  they  stand  with  reference  to  silver 
bromide,  chloride,  &c. 

Hence  it  this  new  process  should  never  turn 
out  to  be  of  any  practical  value — which  we  will 
not  for  a  moment  admit — it  is  quite  certain  that 
>  this  experimental  investigatian  opens  up,  or  at 
'  least  SB^ests,  new  fields  ot  research,  and  that  it 
I  foims,  itself,  an  important  contribution  to  our 
(     knowledge. 

I  Taking  into  consideration  the  extreme  sim- 
t    plicity    of   the   proco«,    the    cheapness  of  the 

*  materials  and  apparatus,  the  fast  nature  of  the 
ooloure,  the  scope  it  affords  for  artistic  taste,  and 

■  the  almost  endless  purposes  for  which  it  con  be 
I    sied,  we  think  we  are  safe  'at  saying  that  it  will 

*  be  widely  adopted. 

■  In  the  art  of  photography  there  is  much  that 
"■  appeals  to  our  most  refined  perceptions,  both 
^  [esthetic  and  scientific,  and,  as  Mr.  Cross  himself 
-     has  said,  this  new  photographic  process  affords  an 

occasion,  apjrt  from  its  more  direct  application 

~     to  fEsthctic  and  utilitarian  ends,  not  merely  of 

extending  our  grasp  of  the  reniUt  of  modern 

ocience,    but,  what  is  more  impqtant,   of    the 

phmoinena   upon    which   they  arr  based.     Our 

■:'  ordinary  inquiriesas  totheaeremlts  are  too  often 

V   limited  to  extrinsic  consideratioat ;  we  find  them 

oseful,  or  beautiful,  or  botli,  and  that  is  suffi- 


edge,  pasted,  and  drawn  on.  The  operation  of 
covering  is  somewhat  diSerent  from  that  in  letter- 
press work,  and  will  require  a  word  of  explana- 
tion. After  it  has  been  cut  and  pared  and  pasted, 
it  is,  of  course,  drawn  on.  llie  mo«  between 
the  board  and  the  back  will  be  ntber  deep,  and 
the  leather  will  have  to  be  well  rubbed  m.  I 
should'have  mentioned  that  the  paper  is  split  with 
the  folder  close  in  to  the  back  along  the  little 
piece  where  the  cut  was  mode  with  the  scissors, 
this  is  to  allow  ot  turning  in  the  leather.  The 
leather  is  now  turned  in  neatly  all  round.  Care 
must  be  taken  to  do  this  th<n«ughly,  and  when 
turning  in  at  the  back  the  leather  most  be  well 
forced  in  with  the  folder.  If  the  leather  is  thick, 
which  is  likely  to  be  the  case,  it  is  liable  to 
wrinkle  ;  but  this  must  be  avoided.  When  thia 
has  been  done,  a  pair  of  boards,  with  aproiection 
at  the  top  edge,  called  hnatching- boards,  are 
placed  on  each  side.  The  projection  ia  placed  in 
the  joint,  and  the  book  is  placed  in  the  press  and 
subjected  to  a  slight  pressure:  this  forces  the 
leather  into  the  joint.  In  some  ahops  you  will 
find  they  have  to  uw  make-shiftd  for  knatching- 
boards— a  piece  of  cord  with  plain  pressing- 
boards  on  the  top,  a  little  piece  of  wood,  a  pieoe 
of  miUboard.  This,  ot  course,  saves  the  first  cost 
at  knatohing  boards ;  but  it  takes  time  to  look 
for  cord  and  these  other  tUngs,  and  ' '  time  is 
money,"  The  knntching-boimis,  three  or  four 
sizes,  will  hut  a  lifetime,  and  can  be  kept  at 
hand. 

The  ahape  ot  these  boards  will  be  nnderstood 
from  Fig.  63,  which  is  an  end  view.  When  the 
book  is  knutched,  it  is  taken  out  of  the  press,  a 
piece  of  atrong,  thin  twine  is  tied  lengthways 
round  the  book,  in  at  the  jtunt,  as  shown  at  A  m 
Fig.  S4.  This  makes  a  finish  to  the  joint, 
forcing  the  leather  down  upon  the  edge,  and  the 
headH  are  now  set.  This  ia  done  by  standing 
the  book  upon  its  end,  and  knocking  the  end  ot 
the  back  down  upon  the  edge  carefully.  It  is 
then  placed  upon  the  back  close  to  the  edge  of  a 
square  board,  and  the  edge  of  the  back  is 
hammered  out.  using  the  pointed  end  of  the 
hammer,  until  it  is  nicely  bevelled  from  the  edge 
oi  the  book  outwards.  It  is  then  smoothed  up 
with  the  point  of  the  folder.  Fig.  5t  will,  per- 
haps, help  to  make  this  plain.  It  is  a  very  im- 
portant operation,  and  is  a  bii  test  of  the  ability 


of  a  workman.  The  first  thing  a  critic  looks  at 
when  he  takes  a  book  into  his  hands  is  the  setting 
of  the  heads. 

If  the  books  are  only  half-bound — i.e.,  leather 
bock  and  comers,  the  sides,  which  should  be  of 
cloth,  are  put  on  at  thia  point,  and  they  are  then 
laid  aude  to  dry.  Two  Strips  of  thin,  hard  mill- 
board are  cut  a  little  shoiter  than  the  book,  and 
from  2in.  to  4in.  broad.  These  are  pared  thin  at 
the  two  ends  and  one  side.  When  the  book 
has  become  dry  it  is  glued  up.  To  do  this  lay 
the  book  down  upon  the  bench  and  open  up  one 
board  aa  far  back  as  possible,  glue  the  end  paper, 
and  take  one  of  the  strips  of  board  and  lay  it 
down  close  into  the  joint  and  glue  it,  shut  down 
the  board,  and  repeat  tor  the  other  side.  These 
strips  ot  board  are  called  levers,  as  their  dntj  is 
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to  make  the  book  spring  open.  '  Whan  bothndai 
are  glned   the  book  is  put  into  the  preM  and 

rletes  the  fori 

termed  "  over -bands."  Theee  are  generally  of 
"Ru-isia,"  the  book  itself  being  covered  in  rough 
calf.  When  this  is  the  cose,  the  calf  is  not  turned 
in  at  the  ends.  The  Russia  bands  are  so  arranged 
tbattheBussiaistumedinattheeuds.  Tbebookia 
divided  evenly  into  compartments,  and  the  Buasia 
cut  to  fit  where  desired.  Afterwords  these  bands 
are  laced  with  white  vellum.  A  geometrical 
design  is  drawn  on  a  piece  of  paper ;  this  is  laid 
upon  the  band,  a  small  hole  is  pierced  where  the 
lines  cross,  and  thus  the  design  is  marked  off  on 
the  leather.  When  all  have  been  marked  alike, 
holes  are  driven  throngh  the  board,  and  the 
laces,  which  are  strips  ot  vellum  about  ^in. 
broad,  ore  passed  out  and  in,  thus  forming  the 
design.  All  this  is,  of  course,  supposed  to 
strengthen  the  book;  but  I  must  oonless  that 
I  cannot  see  where  the  strength  comes  in.  I 
think  a  book  bound  in  good  leather  is  just  aa 
strong  without  as  with  all  thia  lacing  &c.  When 
the  lacing  is  complete,  the  inside  of  the  board 
ia  well  hammered  to  close  up  the  holes  and  make 
it  aa  smooth  as  possible. 

The  laces  and  outside  of  the  bonds  are  well 
rubbed  with  paste,  which  makes  the  laces  adhere 
to  the  leather;  when  all  this  is  done  it  is  left 
aside  to  dry,  and  otterwarda  glued  up,  as  already 
described.  Fig.  bb  shows  a  book  which  ia  sap'- 
posed  to  be  bound  in  "tuU  calf,  with  douhls 
mdiarubber  bonds.*' 

Besides  this  elaborate  treatment,  acconnt- 
books  are  otton  embellished  with  vellum  comers, 
brass  comers,  and  brass  ends — these  latter  very 
useful,  especially  when  books  are  kept  in  the 
safe  standing  upon  their  edges.  But  I  am 
afraid  that  if  the  books  are  preserved  by  these 
the  desks  will  suffer,  as  a  heavy  book  with 
great  roassea  of  brass  upon  it  is  Ukely  to  leave 
a  scratch  on  a  polished  surface. 

ThOTo  is  not  much  finishing  put  on  account- 
books  ;  ordinary  leathers  are  treated  the  same  as 
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oleai  bom  iU  partition,  and  is  perforated  by  three 
ooncentric  rows  of  boles,  aiiil  tbe  incer  face  ot  ekch 
fuw-plate  is  cbumated  in  oonoentric  drelM  botireeu 
thebolee  uid  cron- cbanoelied  by  radial  grooTes, 
itarting  near  tbe  peripberj  of  tbe  face-plate,  aoil 
running  betirecn  the  per' 
Steam  fromth-  *---'—  ■ 


s  boiler  enten  tba  central  cbamber, 


It,  aa  well  *>  tbrougb  the  perorations  in  tbe  face- 
idate*,  flow*  along  tbe  cbannela  in  the  face  plates 
to  tlie  aimulac  space  suironndiii)!  the  wheel  hubs, 
than  light  and^eft  toward  each  wheel,  then  ei- 
pandi  ladiaJly  outward  through  the  ligug  of 
•Hamate  guide-platea  and  hucketi,  until  fiually  it 
exhanita  from  the  circomference  ol  tbe  steam 
wheala  into  tbe  outer  chamben,  the  exhamt  pipe 
and  the  atmosphere. 

The  least  duturbance  of  the  steam  wheeli  in  the 
direction  of  their  axis  pnitlj  closes  oua  ot  the  steam 
ports,  and  at  the  same  time  opens  wider  the  other 
port,  thus  revendnj^  the  diBturbance,  and  forcing 
Ue  wheels  back  to  their  aormal  position.  But, 
liDcethBteatbereddriviDg.ghaft  slides  freelrtbruuEh 
the  sleeve,  any  eitemat  push  endways  of  the  shaft 
dose  not  disturb  the  wheels,  and  in  the  service 
motor  the  abaft  is   slipped   out   ot   clutcb  at  full 

El  of  tlte  motor.  lu  practice  only  -lojoin.  end 
ia  allowed  to  the  wheels,  and  the  autvmatic 
nee  Is  to  accurate  that  the  wheels  do  Dot  wear 
against  their  seats,  so  that  months  of  use  have 
bnmght  no  increase  ot  end  play. 

In  actual  operatioa  the  performanoe  of  the  motor 
ia  almost  startling.  It  was  showo  ondet  steam  at 
the  worlu  ot  the  HotehkiBB  Ordnance  Company, 
la  the  frame  ol  the  Howell  torpedo 
—  irimeotal  purpost"  '"'  '" 


and  set  op  for  erpenmeDtal 
the  torpedo  flywheel.     Ilu 


itl  torpedo,  tht 
tbe  United  States  NaT] 
readers,  derives  i' 


flywhMl  that  is  driven  up 
■-■---  the  torpedo  is  flred 

?  torpedo  weighs    about    135] 


before  the  torpedo  is  flred.     The  flywheel  of  the 

■  ~  ■  3  weighs    about    mlb.,    and    the 

is  said  to   be   equivalent  to  about 


F.  One  of  the  standard  motors  coupled  (o 
■uui  a  flywheel,  and  rurming  nnder  701b.  of  steam, 
bwnght  the  wheel  up  to  lis  tuU  speed  ot  10,000 
rerolutioiis  per  minute  in  the  brief  space  ot  two 
minutes  and  forty -eight  seconds. 

Twenty-five  hone-power  is.  aa  has  been  men- 
tJoMd,  claimed  for  this  motor  at  1001b.  steam 
IllKiiiiii ;  but  it  is  oolj  fair  to  say  that  it  has  never 
beaanTenan  exact  teat,  owing  to  the  enormous 
diffioSty  ot  dynamometer  work  at  the  extrtme 
speed  daraloped.  Tbe  steam  consumption  claimed 
is  4Slb.  per  horse-power  per  hour.  As  this  is 
I»«samably  based  on  the  ioR.V.  estimate,  it  will  be 
raised  or  lowered  aa  exact  tests  tbnw  more  cltarly 
the  real  capacity  of  tbe  machine.  The  feature  ot 
the  motor  to  which  it  owes  ita  mechanical  succeas  is 
onqueetiouably  the  arrangeaient  oi  Bdmissiou  |>arte, 
h*  which  steam  cushions  are  formed  to  obviate  end 
putos  and  keep  tbe  moving  pacts  always  clear  ot 
the  stationary  parts.  This  onahlcs  thu  cloBrauce 
^aceto  bo  reduced  to  a  very  uaall  amount,  and 
hence  obviates  the  great  waste  of  steam  by  leakage, 
that  has  proved  so  formidable  s,  foe  to  previous 
steam  tutUaes.  Just  how  well  the  steam  is  utilised 
in  Uie  multiple  eipansions  it  uudergoea  it  ii  imjius- 
aible  to  say  without  enact  tests.  Tlie  cperatioti  of 
the  motor  under  its  full  speed  is  remarkahly  smooth 


through  UiB    parts    meutioni 

description  through  tbe  narrow  cuanion  spaces,  ana 
then,  passing  on  either  side  to  the  inner  nng  of  the 
turbine,  it  expands  through  the  central  cbambcri 
antl  then  passes  into  the  Dxbaust. 

Fig.  2  shows  in  diagram  the  arrangemeut  of  tb{> 
standard  motor  with  the  lay-out  ut  the  veuls  in  the 
several  rings.  Tbe  steam  is  actuhllj  cxniiiidi'd 
down  so  that  in  the  exhaust  it  shows  less  tbui  Ub. 
by  tUe  steam-gauge. 

One  ol  (he  steam  turbines  is  now  in  a*R  in  tb» 
United  States  Tcrpedo  Slalion  at  Newport, 
operating  at  the  full  speed  of  nearly  lO^OUO  revolu- 
tions per  minute  a  dynamo  originally  intended  tor 
use  with  the  Parsons  steam  turliine.  The  appear- 
ance  of  tbe  latter  sizes  ol  this  macbiuo  will  lie 
awaited  witli  gieM  interest,  tor  a  aucccsstul 
rotary  engine  his  iidruiitages  that  need  no 
comment.  Even  it  ita  i^fli?lenry  sboulit  prove 
considerably  leu  than  what  is  eipecti^.  tlic 
chespuese  and  u^ui)iactiieis  ut  tbe  miicbiue  will 
go  far  to  outwulgli  sui'h  a  disadvantage.  It  i* 
hardly  to  be  expected  tbait  the  steam  can  lue.x- 
paudcd  ai  advaulageoiulv  in  such  an  sppnratua  at 
m  the  ordinary  ateam  cjliuder,  particularly  ai  it  ir 
necessaryto  wire-draw  it  tJigbtly  in  passing  through 
each  ot  the  consecutive  sets  of  vents  in  order  to  give 
the  emergent  jet  velocity  enough  to  compensate  tor 
the  greater  tangential  velocity  at  the  next  ensuing 
ling.  As  it  stands,  bnwpver,  it  Is  a  most  remark- 
able machine,  and  ita  prcgress  should  be  followed 
irith  the  closest  attention.-iV.rfricii/  lr„rl,l(S.r.)    . 
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bs  B.  Clapham,  ol  Austwick  Hall,  near  Settle, 
lire,  arhl  Arthur  Kennedv,  ol  1,  dementis 
I'.C,  were  elected  Fellows'. 
Knobel  read  a  paper  by  A.  A.  Rimbaut  on 
Determination  of  Douile-Slar  OrbiU  from 
sacopic  Obeervationa  i>t  tbe  Velocity  in  the 
(Sight."  The  general  conclusion  arrived  at 
at,  m  order  to  determine  the  elliptidty  and 
n  of  the  orbit,  the  separation  ol  the  lines  seen 
bla  in  the  spectrum  should  be  measured  not 

times  at  equal  intervals  ol  time  before  and 
reatest  separation, 

Knobel  then  rwd  a  paper  by  Mr.  S.  \V. 
am  on  "The  Cumpanicms  ol  Aldabaran." 
I  succeeded  iu  observing  the  close  companion 
its  periaitrOQ  passage  with  the  great  Lick 
or,  and  in  measuring  its  distance  and  position 
He  estimates  that  when  closest  to  its 
y  it  was  at  a  distance  ol  only  0' 13'.  The 
was  accompanied  by  a  diagram  representing 
-lier  observations  of  po«iti<iu  angle  and  dist- 
vhich  indicated  satiblat^torily  an  eUijitic  orbit. 

President  aaid :  It  is  a  great  triumph  of 
Eition  that  so  satisfactory  an  orbit  shiiuld  be 
ble  of  a  star  whoee  greatest  distojice  from 
uaiy  does  not  amount  to  half  a  second,  and 
ks  strongly  in  favour  of  the  definition  of  the 
Lick  telescope,  as  well  as  ol  Mr.  Bumham's 
ty,  that  the  observations  ol  such  small 
ties  should  tall  so  well  together.  A  few  years 
would  not  have  been  thought  possible, 
laper  by  Frof.  Bakhuyzen  was  read  on 
ations  ot  Latitude  deduced  fmm  (Jbserva- 
I  Pobiris  made  at  G-reenwich  ISOl— 1SH9." 
Turner  said  :  The  question  baa  recently  been 

in  Germany  as  to  whether  there  is  a  liwl 
I  in  latitude  ol  places  on  the  earth's  surface 

yearly  period  of  about  a  year,  or  whether 


Marcd  ■j.T,  1191. 

order  to  gst 


ve  VRin  to  think  of  It,  anil  that  U,  in 
the  lUsition  ul  the  centre  of  the  platear  ,,     . 

must  allow  for  the  prujectiun  al  the  sphere  on  tht 
tangent  plana  on  the  plate  takinft  the  co-ordinata 
Cil  the  guiding  stars.  We  are  dealing  with  rect- 
angular co-ordinates  in  the  tanf^nt  plane,  but  wc 
have  to  transter  them  to  K.A.  and  decliuatitm.  Tlv 
next  is  the  scale  of  lines  which  ia  to  be  printed  (■ 
the  plate.  Two  very  fine  scales  oa  glass  hare  beto 
received  from  Prol.  Yogel.  and  one  baa  been  moimted. 
This  work  has  proceeded  rather  slowly,  becausew* 
have  bad  to  arrange  these  various  thint^sstapby  ita. 
This  scale  consists  ot  a  number  of  Uues  ruled  od  Or 
glass  plate  at  right  anglea  at  a,  distance  of 
u  millimetres,  cutting  through  >  silver  fUm,  ud 
then  the  photographic  plate  is  put  next  to  the  dIvb' 
ruled  plate  and  placed  in  front  ot  the  obJect-^SB 
of  tbe  photographic  telescope,  and,  by  means  ol  in 
incaiidencent  electrii:  bmip,  the  Bcale  is  printed  as 
tbe  photographic  plate.  It  ia  not  developed  Ihio, 
but  is  preserved  ui  a  dark  box,  aud  atterwaidi 
exposed,  and,  on  being  developed,  t>ath  the  stin 
and  the  scale  are  seen  on  the  plate.  The  scik 
serves  tor  giving  relereuce  lines  fnr  stan  on  tb) 
plate,  and  also  determining  any  distortion  ol  lbs 
film.  \S'e  found  H-ith  this  that  very  bsotifd 
impressions  are  obtaiued.  and  there  ia  no  doubt  tht 
method  is  perfectly  nucccwilul.  and  I  think  our  W 
thanks  are  due  to  I'rot.  Vogol  for  h&viog  wobd 
out  this  valuable  adjunct  to  the  photagraphintol 
tbe  heavens.  Una  point  discussed  has  oata  tis 
delermiDatioD  ol  the  errors  of  the  scale,  becsoa 
wo  do  not  like  to  assume  it  had  been  niU 
perfectly  :  these  have  been  determiued  lo  f ar  lU 
we  kuow  that  the  errors  are  very   aioall ;    that  ■^ 

laces  between  tbe  different  lines  am  KsatJ; 

,  within  cguantttin  which  approadl  « 
limit  of  errors  of  observation,  and  that  it 
ciiuality  olitains  throughout  the  whole  Usfft 
of  tbe  lines— that  is,  they  are  parallel  coma 
There  is  another  interesting  point,  and  that  istti 
course  of  the  work  in  relation  eapecially  Id  Ik 
weather.  Tbe  weather  this  year  ha»  uottaaS 
all  favourable.  We  have  been  ver;  much  hampail 
by  cloudy  weather  and  tbe  severe  iviuter,  mi* 
February,  although  we  bad  maoT  fine  nighta,** 
a  good  deal  ol  fog.  so  that  I  •• •-- — > 


-  hope  we  hawrt 

work   which  will  la  1» 

Marcli  t^  there  were  211  nights'  A- 


ited  by  observing  st 
Lhe  Pole-as  weU  a 


There  are  some  who  claim  that  when  retrai 

'd  there  stilt  remains  evidence  ot 

'■rot.  Dalihuyie 

the ^-'- 

lad  found 

1  to  be  greater  in  1S7'J,  IXXl,  and  again  in 
nd  Prof.  Bakhuyzen  seems  to  think  tliat  the 
vich  observations— though  not  made  in  a 
I  which  the  variations  of  refraction  can  be 
itod— indicate  that  in  1H;U,  ISSl,  and  iHSU 
pochsof  greater  disturbance. 
ABtrOQOmsr  Royal  was  called  upon  by  tlio 
int  to  give  an  account  of  the  pr»parutinns 
made  at  lireenwich  for  the  photographic 
of  the  heavens.  He  said :  I  thought  it 
be  iatareetiu^  to  tbe  Fellows  to  hear,  as  we 
V  at  (ireenwich  beginning  operationi  for  Uin 
botographic  chart,  w-hat  the  ntateof  our  pre- 
ins  are,  and  how  far  we  have  got,  because  it 
estioii  in  which  one  mutt  proceed  tentatively, 
ere  is  a  great  deal  to  be  worked  out.  With 
imer's  assistance,  this  paper  has  been  drawn 

the  suliject,  and  has  been  divided  into 
lit  heads.  The  first  important  matter  was  to 
a  catalogue  ot  guiding -stars,  by  means  ot 
the  telescope  might  be  fixed  witJi  the  centre 
plate  in  a  definite  pusitiun,  so  that  we  should 
le  centres  of  each  plate  in  the  selected  posi- 
I  the  heavens,  and  bu  able  to  form  a  map. 
la  matter  which  is  not  so  simple  as  it  appears 
:.  Prof,  Bakhuj/.en  went  into  tbe  qiiesliun. 
iim  his  trials  on  a  [lactiuiulur  zone  he  came  to 
■elusion  that  he  might  prjcaud  so  far  as  22 
1^  from  tbe  centre,  and  be  able  always  to  get 
iiently  bright  star  within  that  distance  :  but 
lud  there  would  be  a  great  advantage  in 
ing  the  diatunce  from  the  centre  to  30 
:a.    In  thu  Greenwich  SUui.  equaturiiil  there  is 

guiding  telescope,  njid  it  is  pro|>osed  to  take, 
)iOiisiblc,  a  star  not  tainler  thnii  Qtli  mag.  lor 

pur["^3;  but  insomecaaesit  isnecessoryto 
.11  Ui:<l.  lutho  i>aper  which  his  been  drawn 
utobuc  ot  guiding  stnrs  lire  given  ol  ditlerotit 

acoordiug  us  jou  tiike  JJ'  ridius  or  'lU' 
from  tlie  centre:  imd  if  we  take 'Ji!' in  this 
■itb  which  wo  arc  emicomcl,  tb.-ra  will  bo  UO 
I  'J\  mag.  of   Arglander's  caalogua,  which 

moons  anything  down  to  liHU  mag,  while 
ire  only  '^ti  stars  ol  the  <.>th  mug.  within  W 
,  sj  th<rie  id  an  obvious  uilvantige  in  enteud- 
e  distance  from  the  reiitrc.  Th'tt  iJi  one 
:aut  point.  There  is  another  point  that  bai 
-  ->0me  m  mmd,  and  which  isobviousaa  soon  as 


bad  a  lair  sampli 

"  '    "ar ^__ 

.  _.   jf  ttiese  were  clear,  thies  .  . 

Sarlially  cloudy,  and  11  were  aTailaUe  in  Mi 
egree  for  photography,  thouffh  several  ot  tbB 
were  more  or  lessioggy.  On  these  nights  Jl  pU« 
were  exposed  for  star  trails  or  regular  pfao[o«i|)t 
representing  an  exposure  of  12h.  4'Jm.  fin 
results  will  In  obtained  as  the  work  bectHDCs  MB 
lamiliar.  It  is  important  to  bear  in  mind  Ik 
difficulties  there  are  in  carrying  out  this  wtxk 
because  I  think  some  gentlemen  who  havelooW 
at  it  from  a  theoretical  point  of  view  hn) 
suggested  going  beyond  the  14  mag.,  and  litit 
an  incrcaai'd  exposure,  which  would  rntii*! 
materially  to  the  dillicultT  of  getting  throi^  ti 

was  that  ench  observatory  was  to  select  the  M 
plates  that  could  be  obtained.  Xo  dedsioB  ■■ 
come  to  as  to  what  maker  the  plates  was  btl 
_,._.__.    .,     ...J    — irdingiy    atGreenwiifc 


iiUo wing  plates  h 
ind  Wainright,  t 
low  using  tbe  Sti 

u  cutting  the  plat! 


vu  been  tried-    .._. 

s  ."-eod  Company,  and  nM 
'  plates.  Our  thanks  arslM* 
f^r  tbe  trouhle  thev  hanld« 
I  to  the  proper  «ize.  Thsid*- 
ti.fAS  for  the  work  has  »*» 
t  a  slight  prefereneis" 
~"  —  u  Another  q^M 
■quInilsK 


matter  of  difKculty . 

for  tbe  Star  plates.    Then 

with  respect  to  the  time  of      .  j_ 

the  ditfcteut  magnitudes  of  stars.  The 
of  the  committee  was  to  obtain  the  exponiisn>> 
would  give  stars  of  the  1 1th  mag.  Pln.tes  hats  b« 
oipOMdiu  the  rcgian  ussigued  to  riroenwieh,  ■*«* 
hM  a  fixed  zenith  diatiuco,  tlist  with  an  expcMs' 
■Mai.,  and  (ira.,  and  1 ;  rn.  respectivelj.  "Hx.  XiB* 
has  examined  tbe  uorlbem  half  of  these  plalal  *l 
measured  the  diameters  ot  the  stars,  and  "" "  "-*-■'' 
.Vrgebuider  were  shown  with  1  }i 


cept  0 


Mr.    ' 


*  may  bo  ot  some  interest.  FoUoiri 
re  that  there  has  been  a  question  as  to  wbelM 
diumetor  of  a  star  disc  varies  as  the  laatt 
of  the  time  of  exposure,  or  na  the  cik 
■■■-"-  of  these  plalasft. 


...     id  from  un 

Turner  fluds  that,  comparing  sum . 

the  diameter  varies  bttwtseu  the  cube . 

,tli  root.    The   value  of  'iS  was  adopted 


sdib 


torinubk,  and  Ii-im  that  what  may  be  csUed  til 
binatout  ul  the  plate  is  determiueil,  and  tbenee  i 
daduciiJ   a  time   of    exposure    whidi    would  k 

linmoter  of  the  disc  aa 

to    give  stars    of   tbe  14th  ma^. 

for     sbrs    of    tlio   nth   mag., 

tor     stars     of     the     ',>th    mag. 

undcrotrjiid     that     tbiiso    results    are     quite  !«»■ 

liminary  :  but  tlioy  represent  a  fairly  avnase  i^ 

and  they  give  us  S'jme  information.    The  ftilloinV 
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•PMimiba  of  which  wu  attribaUd  to  laoh  &  uqm, 
•lUioDgfa  by  aonia  attributed  to  the  rarjing  augls 
of  Qlaminatioii. 

Hie  opmion  aboat  the  absence  ot  wster  or  the 
moim't  nrfaoa  la  priodpatlj  that  there  ia  compara- 
tivdy  Uttle  ngiu  ot  sitwIoD,  the  aotion  of  which 
iltofiUnphoUbwiandlaralniTfaca.  If  the  moon 
had  (udragone  Uie  conditioiii  of  atmrxphere  and 
iti  BooompanyiDg  effects  foi  a  few  thoueande  of 
jean,  ihoold  we  not  be  jottifled  in  gapponngthat 
nuBj  (ortMs  maAiiui  now  Tinbte  would  ha*e 
beiD  oblitaTal«d  and  Qddea  nader  ths  aoil  caiued 
br  eroDOii  and  v^ataUe  growth,  and  othar  oauwe 
whioh  OOmtiDe  to  piodiice  the  imoothmg  sSeot  ? 
^"  *--*  it-—— — li— — --J — — -  'j>  point '" 


sero  of  t«mp«nittlre,  it 


,  eooled  down 
I  only  iuterDal  heat  it 
)i  wji  ira,  below  which 


e  presDiDptioQ  to  t 

J    to  the  knowiedn  , .   . 

TOUT  oORwpondent,  whoae  fortnightly  latlen  a 
looked  (onnid  to  by  lo  muiT  of  your  readen 
with  pleaiure,  and  we  moiit  all  hope  thft  hie  itors 
of  wied  knowledn  will  lonfc  be  at  the  dinxHal  of 
your  leaden,  which  ia  lo  freely  giTsn  to  thoee 
wbohaTe  not  the  tima  or  opportunity  for  other- 
wiM  obtaining  it. 

Hia  qoMtion  aa  to  whether  the  aappoted  bodice 
<iiclinB  round  the  ann  would  be  planets  f  I  >up- 
poee  uey  would,  althoogh  peibapa  iucoDTenient 
at  plBMa  of  abode  from  the  long  HaKni  ot  cold 
and  oompantiTe  abort  one  of  gnat  heat,  which 
conditlana  would  be  <"'"<l'^1  to  Teoetabte  or  animal 
life. 

I  thin  It  we  cannot  in  faimesa  soppone  that  all 
these  obeenationi  an  the  effects  of  iowBination,  or 
mistaking  round  snnapoti  for  tranidtinK  bodies. 
8.  Bronghton. 


ITth  to  July  IGth,  the  small  circles  representing  its  I 
ippaitmt  pomtiou  tor  every  third  day.    The  lota 

rapretent  the  fire  inner  satetlites  at  greateat  western 


OPTICAL     HOIENOE. 

[32180.]-!  TBtFOT  '■  Ordarie  Vital "  [letter  32143) 
will,  on  recoBsidBntion,  decids  upon  sendiog  bii 
DotM  on  "  Prisms."  T  should  like  to  ask  "  Orderic 
Tital'i"  opinion  of  the  following  aa  an  improTs- 
meut,  or  otherwise,  on  the  usual  oonatmction  of  the 
tpteboiiODn.  Hy  idea  is  that  if  tor  one  ot  ths 
ordiaaiy  60°  prinui  [in  an  ioslrument  ooataining 
MTeral  of  these)  were  substituted  two  balf-phuni 

KUord  at  either  end  ot  tbe  train,  with  their  shorter 
uses,  of  coone,  directed  to  oolUmating  Isos  and 
D.g.,  a  considerable  increase  ot  light—and  there- 
fore slBdimCT— ought  b«  obtained  with  the  same 
— snntof  disptnioD,  and  possibly  likewise  per— ■■ 

without  that 


it  airtight,  or  eten  a  tliird  ooating  ■■ 
given,  while  the  balloon  is  tilown  ap  with  air. 
The  net  is  made  of  thin  string,  and  has  t 
meshes  long  and  eeien  mesfaae  deep,  msda 
board  a)in.  across.  This  aat  lunBt  idcIm 
balloon  at  each  end,  or  it   will    < "' 


•tringa  trom  the  net  luppoit  »  wooden  red 

. ,   T._   ._ ()j,  jjj^  topof  Ihiiiod 

iin.  Biosn 


of  prisms  hBTing  Iwger  retracting  auglai 
f  giTing  iiir imsnil  dispersion  without  tha 
TC  loss  of  light  which  attends  theiremptoy- 


thereb^  giTing 


SATBLLIT8B   OF   SATITBN,    1S91. 

[32173.]-!  HBsn  jou  diagram  of  Saluni'i 
sateilites.  plotted  from  Hr.  Marth's  Gphcmeridea, 
as  gi»Bn  in  the  Monthl-/  Notieti  of  the  H.A.S.  for 
November  last.  It  will  ba  noticed  that  the  apparent 
oibilAl  motion  of  Japetos  appsara  to  be  diametrically 
oppoate  lo  that  of  Titan,  Bbea,  Uioue,  Tethys, 
EuceladuB,  and  Mimas.  This  is  not  really  tlie  case, 
but  is  the  result  of  projecting  the  two  classes  ol 
orlnts  upon  paper,  or  what  is  the  same,  on  the  back- 
ground ol  the  sky  as  seen  in  an  inrertiug  telescope. 

The  following  devioa  will  dispel  the  spparanl 
iUnaioii,  if  we  bear  in  mind  that  upper  side  means 
the  south  side,  the  lower,  the  north,  &c,,  aa  in 
diagram  : — Tale  a  small  hoop,  and,  eupposing  it  to 
represent  the  orbit  of  Titan,  divide  it  1^  two 
BtrlngB  into  qoadrants.  Hold  it  at  aim'i  length 
in  front  of  the  eye,  and  as  near  as  posidble  ia 
a  white  wall ;  tilt  the  hoop  until  its  upper 
Burtaoe  forma,  by  perapective,  aa  elongated  ellipse- 
Then  supposing  Titan  to  be  moving  in  the  direction 
ot  watch -hands  around  this  ellipse,  project  its 
orbital  motion  mentally  upon  tne  white  lack- 
ground—it  will  appear  normal.  Now  tilt  the  hoop 
so  th^  the  eja  rests  upon  its  under  surface,  and 
BO  through  the  same  process,  and  the  motion  io 
the  projected  orbit  will  appear  abnormal.  Although 
leally  m  the  direction  of  watch-hands,  it  looks  on 
tha  wall  as  it  contrary.  This  latter  poiition  ol 
the  hoop  represents  tlie  orbit  of  Japetus.  In 
Titan's  case  (as  wall  aa  that  of  all  the  iniioi 
satellites}  the  auperior  conjunction,  or  turtheet  diit. 
ance  from  the  eye  of  satellile,  takes  place  at  upjiei 
cnlmination,  whereas  in  the  case  ol  Japetus,  the 
auperior  conjunction  takts  place  at  lower  cul. 
tnmotion,  and  this  fact  accoonta  for  the  appareul 


the  naoal  manner. 

Can  "  Orderic  Vital"  say  why  the  angle  of  60° 
Is  so  genenlly  adopted  in  the  construction  ot  prisms 
tor  spectraeoopes  F  I  know  ot  no  special  virtue 
attaching  to  this  particular  augle  other  than  the 
symmetrical  shape  it  imparts  to  the  prism.  Have 
Biperiments  proved  that  it  is  really  the  oioat  suit- 
able angle  for  the  purpose,  and  more  elTective 
generally  than  angles  ot  any  other  degree,  greater 
or  less  ?  It  so,  it  appeaim  to  me  a  somewhat  curious 
cobddenco.  "W.  T.  N. 

AIB-SHIP  MODEL. 

[32181.]— AttEE  raadiuK  the  project  ol  a  steel 
vacuum  air-ship  lately  described,  many  o!  your 
readers  would  conclude  that  a  working  model  is 
advisable.  As  I  bnliova  the  matter  ol  air  naviga- 
tion is  one  ol  general  interest,  I  sand  initructioni 
how  to  make  a  working  model  air-ship. 

Anyone  with  oTdioary  mechanical  skill  and  care 
can  construct  the  model ;  but  the  siie  given  ia  the 
imallest  that  an  amateur  can  attempt  with  any 
chance  of  success. 

The  hnlloon  must  be  6ft.  long  and  3ft.  diam., 
which  equals  the  capacity    of    3.^a.tt.,  and  with 


SriJen"^' 


long  and  I'gin.  square. 

frame  made  of  pieces   of    wood    \ 

covered  with  paper.    The  rod  is  hi     „ 

ot  tha  frame,  and  below  the  rod  mX  e 

two  wire  brackets,  iu  one  of  which  a  laiiiiilla 
tfiin.  to  I2in.  diameter  revolves.  The  ha.  b 
wire  hook  in  its  aib.  from  which  ia  stntk 
piece  ot  double  elastic  to  the  brsckot  attks^ 
liteeod.  The  elastic  should  b«  |in.  orssBI 
and  6ft.  long  before  being  douUed.  By  tit 
the  indiarubbsr  300  to  400  ravolatioiu,  Ite  li 
will  travel  at  a  rate  ot  two  to  thro*  rnilB  at 
tor  a  oonsiderabla  distance.  A  oaf  to  halid 
4oz.  ballast  should  be  mado  to  alida  abo^M 
wooden  frame  and  balsncs  the  bsJlooD,  tAOu 
be  kept  on  a  level  by  allowing  6tt.  ot  ItLdi 
cotton-cord  to  trail  on  the  floor. 

It  is,  perhaps,  not  generally  kwm  t 
Blanchard  first  used  the  propeller  in  ITH: 
owing  to  the  size  of  his  ballooo,  the  aptsd  ni 
little  to  be  noticed  by  the  public,  and  it  mil 
A  balloon  ot  Urge  aiie  can,  hosswl 
ly  engine  power  at  the  epaed  <4  Ul 
miles  per  hour,  wbicfa  is  above  the  aTerage  ms 
the  wmd.  J.  Sattilt 

PBaKANBITT  TAOUTTH     AXB-SHD 

[32IR'J.]— Mb.  Wnj/iuaiTBT  iaoidj  twoenls 
behind  time  in  his  idea,  which  ia  that  of  tlaJs 
Francis  Lana  (1670),  who  propoaad  to  ru 
vessel  by  means  ol  metal  buls,  atrong  ffoa 
nbeti  eihausled,  to  resist  the  preanrs  d 
external  air,  but  at  the  same  time  so  thin  *i,  > 
same  circumstances  to  be  lighter  than  thvr  baft 
air.  In  a  theoretical  point  ot  view,  ths  ita 
unexceptionable  ;  but  as  a  fact  it  ii  impoliUi. 
was  proved  by  Leibniti.  te. 

OBGAHETTBa— VII, 

I32183J— IM  justice  to  myself,  I  nm^ial'rf' 
to  Fig.  \a,  page  35.  I  sent  up  a  carefil<-^' 
tracing,  pufRciently  large  to  ahow  Iht  Us 
dearly.  It  has  been  reduced  to  atrant  kilf-i 
and  converted  into  a  mere  broken -lined  abort  c' 
orisinal.  and  I  am  iclonned  (too  late)  Ihattna 
iproduce  well  by  the  prooaaa  emplojel. 


1    the    r 


■    of    I 


the  eosine  ot  the  planet' g 
omission  makes  the  major  axis  of  the  orbit  ol 
Japetus  about  halt  a  eeoond  in  time  longer  than  il 
stioold  have  been.  Beferring  to  diagram,  it  will  bi 
seen  that  the  place  of  Japetus  is  given  from  Marcb 


Uancheslpr  gas,  which  is  heavier  than  most  places, 
it  has  a  lifiing  power  of  one  pound.  It  is  made 
nith  IK  sheets  best  tissue  pafpr.  They  are  pasted  three 
together  flnt  to  torm  ais  pieces  00m.  lone  by  2(lin. 
wiilB.  The  gores  of  tlie  balloon  are  cut  in  tho  form 
and  with  the  dimenstona  given  in  the  drawing  A  B. 
They  must  then  beheld  against  a  window  and  all  the 


paper  ia  dry, 
mouth  in  the  centre,  by  which  the  balloon  iainfliitet 
with  gas.  The  greatest  care  is  rwuiied,  so  that  m 
holes  are  left  in  Ihe  jouiingi.  Wheo  the  paper  ii 
quite  dr;,  the  gores  are  varnished  lightly  with  i 


In  1!MS  or  1810  (the  patent  was  takes 

the  former  year,  but  Ihe  speciBoation  is  now 

ibtalnable),    and    I    nunembt 

irument  In  a  roooi  at  the  So 

street,  Adelphi.     Whether  tl 

re,  or  wnether  it  is  no  longer  in  exirti 

1  not  know,   but  possibly   some    othar  ei 

ident  can  tell  us. 

Q  this  inetrumeut  the  tune-band  paaacd  bst 
Ind-chest  and  the  openings  leading  ta 
pes,  BO  that  it  served  as  the  actual  -valve.  1 
torined  by  an  organ  tiuilder  (now  dead) 
■1  great  deal  ol  money  waa  spent  on  the  ezpsii 
to  try  and  cure  the  droning  effect,  whicb  w 
iliiagrceable  in  its  tone,  but  that  the  attempt  i 
failure,  and  the  scheme  was    abandoned   b] 

Curiously  enough,  the  moving  the  paper  ■ 
iinilciitl}!  does  not  seem  lo  have  been  tried,  < 
all  probability,  success  would  have  bean  atts 
When  tho  tune-band  moved  alowly,  the  wiod 
of  oourse,  admitted  to  and  abut  off  from  tlw] 
gradually,  so  that  prompt  speech  and  ooRsali 
were  alike  impossible;  but  by  movinB  the  pattoi 
in  the  tnne-baud  sharply  into  ooinddsnos  wil 
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with  tbe  little  nlTe- cheat  L,  which  cheat 
u  gnpplied  irith  wind  through  tha  verticsl  pipe  E. 
[All   these   pipes    an    ahoirii   diiproportioiuttelj 


From  the  little  cheat  L  the  wind  pi 


pipe  M,,  and  u 


o  the  bsUowil con- 


re  H,Uoi 

OKieea,  i^  r i±<~--..n-. 

taiiwdair e*.  ...,._.._.   

■nd  pnU  open  the  pallet  Q^bj  n 
J,  ezu^y  ta  in  the  axraiigemeat  already  deeoribed 
— eptthatiu  one  cue  the  pallet  i* 
e  pulled  open.    No 


oloMd,  In  theoolUptinsolthe  bellaweO,'thec(_ 

'-'-^-' la  the  ballowa  I  alaa  oonMl•^ 

-      ~    -  ofthe&nk 


ijithiilefte?,".. 

piuhed,  aDd  in  tL_  . 

■lidera,  laok-boarda,  or  other  d'etaila  m  .      ..    __ 

■haim,  but  thcj  would  be  of  the  ordinary  kind. 

The  moTsment  of  the  tuns-bond  ii  pmduocd  bj  % 

wind  motor,    W    (oonnected    with    the   eihauat 

bellowa  b^  tlie  pipe  ahown),  which  ia  a  "  ouckxK) " 


modiflc&tion  ol  tha 


}  the 


appliad  in  the  Ameriaan 

ompletad   what  I   may  oiU   an 
ol  type*  of  ornnettea,  fr —  "■- 


MUMtgn,  le^Ting  it  at  rest  forthe  reqoired  timi 
then  ahamy  movins  it  forwud  agam  to  clot 
aaauea,  uua  diffloulty  would  bare  vanialied. 


b«  "J-DC 


_-  -2-DOte  orgaoette  referred  to  in  my  flrat 
K  hai  iti  tune-band  thai  moved  forward  atep 
to,  but,  ao  far  aa  the  tune  ia  Donoemed,  the 
ttlijiut  the  same  aa  if  the  motaou  waa  oon- 
aOM,  tha  intarmittent  movement  neccaaarily 
ibig  time  with  the  rhythm  of  the  melodT. 
n  a  waltz  aonndt  quite  amooth  and  regular  m 

IM  >tep-by-at«p  motion  in  thi*  orsanetta  ii 
nloaaly  oontnTed  so  as  to  accelerate  Uie  move- 
t  of  the  tone- band  when  a  abort  note  haa  to  b^ 
ided.  The  ratchet-wheel  haa  two  dicka  con- 
ad  with  the  bellowB- handle :  bat  only  one  o) 
e  ia  ordinarily  in  action.  When,  howevar,  i 
t  note  is  required— i.e.,  ibortar  than  would  be 
a  t^  the  smalleat  perforation  —  a  apring  ia 
~'^  DOme  ap  throDfih  a  sn — ' — ^^^ —  ~" 
1  the  tune- band,    and 


eby  odvanciDg  the  tune-band  two  atetM  inaleod 
ne.  Of  CDniae,  by  having  these  mppfementary 
orationa  the  wbob  length  of  the  tune-band, 
speed  is  doubled  thnragliont,  and  sanh  is  the 
with  one  or  two  of  the  bands  that  I  hare.    I 

the  aame  principle  applied  to  aoothei  very 
1  orfranette,  and  I  imagine  aamethinK  like  it  u 
loved  in  the  little  toy  "  accordionettea  "  one 
advertiaed. 

the  correspondent  who  recently  aaked  about 
imatic  pipe  organs  would  like  t«  aiperiraant  on 
ithing  simpler  than  the  pneumatic  actions  now 
9  described,  I  think  what  I  have  endeavoured 
Lplain  may  perhapa  serve  Mm  aa  a  foondation 
otk  upon,  thongh  many  of  the  aettial  details 
Id  Deed  careful  conaidetvtiot]. 
ining  now  to  the  application  of  the  pnanmatic 
n  to  automatic  pin  oiKans,  I  thow  in  Hg.  17 
D^s  arrangemeDt  that  I  have  deriaed  and  am 
fbg   expehmentally  to  an  (odinaij  fmr-alop 


barrel-organ.    It  woold  be  aaay  to  vary  and  ii 


but  in  this  particniar  (Me  lea*  altaratioo  of  Uii 
Bzisling  portions  ia  lequiiad  whan  the  pneumatii 
bdlowi  are  put  in  a  separate  vrind-ohrat  of  theii 
own,  Thete  is,  of  oonM  nothing  tiew  in  Ihi 
pneumatio  action  itaelf,  whioh,  in  tha  main,  m- 
semblss  that  used  in  manual  organa.    Ibavemerel] 


The  maia  pallets  F  are  placed,  as  tuna],  belon 
the  wind-channels  C,  and  the  sUderi,  pipes,  raok- 
board,  &c,,  reaemble  those  ordinarily  employed, 
The-palleta  are  poshed  open  by  thr    " 


eployed, 
g  which 
form  the  oooneotion  between  tbeta  and  thi 
pneumatio  bellowa  B  in  the  upper  wind-chest  W. 
The  relative  sizea  of  the  bellows  and  o(  the  pallet) 
and  the  foroe  ol  the  springs  which  aot  on  them  arc 
so  proportioned  that  the  bdlowa  in  collapsing  undei 
the  preasnre  of  the  air  in  the  npper  chest  (whidi 
exceeds  that  in  the  main  chest),  shall  open  the 
pallets  piomptlj-,  and  without  heaitation. 

The  pneumatic  action  is  ooutroUeS  by  the  tuna- 
band  by  means  of  the  leven  L,  and  the  valves  con- 
nected to  them,  and  the  WDrking  ia  aa  follows  :— 
The  two  valves  Y  and  V  are  on  the  same  atom,  ao 
that  when  the  upper  one  V  is  open,  the  lower  one 
V  ia  closed,  and  this  ia  their  normal  position  ae 
shown  in  the  Fig.  There  is  now  a  free  communica- 
the  channel  K  between  the  wind- 
cheet  and  ue  inside  of  the  bellows  B,  which,  there- 
fore, are  expanded  under  the  action  of  the  paUel 
apring  R  in  the  lower  wind-cheat.    As  soon,  how- 

-the  noas-end  of  tbe  lever  L  eaters  a  per- 

in  tbe  tune-band  T  B,  tbe  tail  end  of  tbe 
lever,  by  means  of  its  connectiiig  wire,  pushes  the 
double  valve  downwards,  thereby  closing  V  and 
ipening  V'.  Tbe  air  contained  ia  tbe  bellows  then 
eecapes  through  V.  The  hallows  are  immediately 
-"--)eed  by  the  unbalanced  pressure  in  Ihair 
-cheat,  and  the  pallet  P  ia  puahed  open  by 
the  stjcber.  When  the  perforation  has  passed,  the 
'reverse  movement  of  tbe  vaJvea  closes  tbe  ontiet, 
and  tbe  bellowa   B  are  again  expanded   and  the 


— . — (»m{riete,  I  ^(VOM  to  deal 

briaiBy  with  certain  special  appbcations  of  the 
antomatie  prindpis  to  wbidi  the  Unn  orniiatte  ia 
scarcely  applicable.  Lastly,  I  hope  to  wow  bow 
tbe  tune-bands  theniaelves  may  bs  prapand  wiUk 
tha  least  amount  of  labour,  and  thus  render  the 
subject  aa  complete  as  I  can.  A.  S.  L. 

P.9.— Since  writing  the  above  I  have  been 
informed  by  Mr.  Holt,  of  Walsall,  that  mv  donbta 
about  the  working  of  the  arrangement  ahown  in 
Fig.  16  are  justiflBd  by  his  own  eiparimoe  ;  bat  It 
aeems  stnmge  that  the  inventor  of  ao  many  tonx 
of  Butomatio  instnunenta  should  have  patented  a 
device  that  is  unworkable. 


OF      UIOBO- 

at  flgum 
(p.  336,  Vol.  LII.)  is  not  CampbaL      ._ 

thinv  that  it  oan  posnblj  bediffemihal. 

looks  like  an  ordinary  screw  Biie  adjuilmant  whidi 
only  acta  on  the  nose  ol  the  mitaosoope.  CampbeU'a 
isflttei'  ■■ •-•-'■-  ->-■" • — •« 


a  totally  diflsrsnt 
ths  whole  tube ;  as  usually  niai 
the  head  moves  the  tube  ^igin. 


K  being    radiated    to    suit    the    diSerence  in 
widths.    For  the  same   reason  I  am  putting 


the 

like~  Uie~"palletrm  the 

'ganette  deecribed  in  my  fourth  letter,  page  MS. 
Obviously  a  very  eimilar  arrangement  could  be 
adapted  to  ailher  a  harmonium  or  American  organ 
'^stead  of  the  pipe  organ. 
By  way  of  exemplifying  the  automatio  principle 
■' ' iplele  form,  I  give  the  Fig.  18  taken 


SLBOTBO-BIOI^OT. 

[3218.5.]-Ms.  Obxkud  Suira  (letter  32165J,  in 
inswerto  Myrddin  Owyllt,  leaves  a  doubt  whether 
tbe  enrrent  (aleotrie  I  suppose)  ia  the  result  or  the 
»aae  of  the  chemical  action  in  the  body,  stomach, 
iver,  &0.  Perhaps  it  nu^  interest  bim  and  othera 
lo  bear  the  opinion  of  Dr.  Bildmer  on  this  very 
^iterating  Buhjaot.  In  his  "Force  and  Uatter," 
page  187,  hs  says  :  "  Electricity,  a  force  the  mani- 
festations of  whioh  were  hitherto  only  observed  in 
^e  inorganic  world,  plays^  according  to  modem 
nveatigationa,  a  very  essential  part  In  the  pbyaio- 
ogical  functions  of  tbe  nervous  system.  Elsctrio 
luirents  constantly  sorround  the  nerves  when  at 
rest.  These  corranta  cease,  or  beoome  weaker, 
vbeuever  tbe  nerve  is  aidted  to  ootiiitj.  Tha 
lervei,  therefore,  are  not  the  conductors,  but 
{eneratora  ol  dectridty.  This  generation  ceasea 
with  the  activity  of  the  ncrvee— that  is,  with  senaa- 
ion  or  the  eiertton  of  will.  Psycbical  activity  ac- 
«tdingly  was,  by  some,  deflned  aa  latent  electricity, 
md  deep  as  a  relaxed  function  of  tbe  dectrii^ 
lervee.  Experimental  inquiry  may,  perhaps,  lead 
IS  to  more  intimate  knowledge  of  psfduoal 
'unctions." 

In  oonduaion  I  may,  perhaps,  mention  the  most 
scent  manifestations  of  "  spiritualists  "  in  London 
it  a  "dark"  aeanoe  bad  a  most  unwelcome 
iiitotitmenty  by  one  of  the  sceptically  inc" 
■idtora  exposing  thsjr   "tricks,"   by  the  so 


COST  OF  BLBOIBIO  X-IOHTIHa.    — 

Incase,"  in  his  letter  (3-2167,  p.  S8)^ 


up  a  very  interesting  aubject— the  oost  of 
;  lighting.     Tbe  foUowmg  flgursa  illaab«ting 
he  history  tbua  tar  ol  the  London  Electric  Supply 


recent  of  any  relating  to  tbeee 
bellows  A  B  for  aupplying 


for  aupplyii 
Hows  CD  fi 


There  are  the  press 
lie  pipe-cheat,  and  the  exhauat  bal 
reatmg  the  vacuum  ia  thepnenmatiu-acuuu  uaesi 
'.     This  part  ia  almoat  a  repetition  of  the  action 
■    Figs.  12  and  13  of  Letter  V.,  eicapt  that 


Jorporation  ... .        ,  „    .._ 

iperatioBS  of  the  largest  acheme  lor  the  public 
upply  of  dectridty  in  eiiatence.  The  antboriaed 
— ._!  q(  ,bg  (^mpsny  is  IJ  millions  sterling,  of 
nore  thou  £?00,U00  has  been  paid  up.    The 


otolei 


enditi 


e  the  t 


1  of  tJ 


,  pre- 


a  alteiuatiDg  valves  li 


._;  company  ia  £650,000.  Tha  total  e  , 
around  numbera  has  been  for  mains,  £121,000; 
ilant  at  Daptford  station,  £102,000;  tronaforman, 
;33  000  ;  meters,  £4,300.  .  •• 

It  we  now  turn  to  the  revenue  accooat,  we  find 
;  exhibits  a  remarkable  equilibrinm,  tbe  eipensaa 
alandng  tbe  recdpts  to  within  £19  14a.  3d.  The 
ital  raoeipta  for  1890  (that  is,  up  to  November  ISlh, 
rhen  they  ceased  to  supply  current  on  account  of  a 
iriODS  fire  at  the  Oroevenor  converting  station} 
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MoaiidaTy  in  ens  diTsoUan ;  when  the  clapper  or 
hauuDer  a  pulled  tti<nrde  the  ooil,  the  conent  u 
•et  ap  in  the  oi>paut«  diieetion.  ThaM  tiro  eorreiita 
are  not  equal  m  rtnngth,  that  being  gtmerated  on 
making  contact  being  leei  than  that  Nt  np  when  the 
battel;  cirenit  Sm  broken.  The  oondauar  aoti  Dmpl; 
by  laDDg  op  the  "  extra  "  cumut  eet  np  bj  the 
M(-induction  in  the  primaiy  ooil.      8.  BomniE. 


obtained  by  paanne  the  entire  mpply  of  cnirent  to 

berecoided  thioa^  a  aolaiaid  of  thick  wire,  C, 

placed  underneath,  hot daaroftlu magnets.  The 

magnetic  influence   of   thie   eolenoid  hae  an  ac- 

oalnating  effect  on  the  pendulum  A,  in  diteot  pro- 

piwtion  to  the  onrreot  pnntnfl  through,  producing 

thui   an   increeeed  epeed  in  the  i^^iwork  gear 

regulated  by  thig  p«nidn]iuD.    The   difference   of 

^«ad  between  the  standard  and  variaUa  dodki  ii 

giren  in  direct  ampjre-boun  by  a  differential  epeed 

ooantiiig^aariiig  on  the  eame  principle  ae  a  gu- 

m;teiiiidez.  T^e  ilightest  alteration  in  the  currant       [T39T6.]— Teatlnv  Paiat.— Yun  ego  I  made 

paaed  through  ia  itcorded,  the  whole  haTing  to  and  sold  oiide  of  iron  paint  hj  the  ton  for  weeki. 
Xo  "  oiide "  paint  ii  of  laeting  preeerratiTB  good 
for  protection  o(  iron  noleie  it  u  made  from  an 
oxide  of  iron  baiii.  The  argumeut  ij  very  limple. 
OiTenanrfaoeof  iron  to  be  protected;  take  an  old 
iron  hoop  (ai  a  eonioe  of  inm  oxide),  acrape  the 
met  ofr  and  mix  it  with  boQed-oil  to  the  oonaiit- 
eooe  of  ordinal;  paint.  Take  iron  to  be  protected, 
and  ooat  it  with  tnlt  mixture  (reft*'^'"  °'  colonr), 
and  then  you  have  a  ooat^g  ideatioal  with  that 
which  woold  otherwiee  have  been  generated  if  no 
protection  bad  been  giroi,  and  the  natural  order  of 
decay  (or  mat)  Ii  tbua  w«T«d  off— not,  of  oourae, 
for  an  mdefinite  period,  but  for  a  period  worth  the 
trouble.  I  am  not  a  chemiit,  and  cannot  give  your 
coneepondent  a  ledpe  for  detecting  iron  oxide, 
bejond  the  matter-of-fact  trial  of  a  given  lample 
on  a  pieoe  of  iron  exposed  to  wind  and  weather, 
though  tome  diy  oxidei  of  iron  will  exhibit  mag- 
nrtic  iJwaonwDa.  W.  Hai.l. 

r7S977.1— To  Kr.  Bottona.— YoQ  can  "  melt" 
Tulcaniaed  iudiarubber  b;  Uie  application  of  beat. 
— -rrr  MM  -IT    -IT-I  -    ■  Mtr-iSii. 

[T3977.1— InoarLdeace&t  I/amp-IitKlitlnB  by 
Leclanchea,  fto.— To  Mb.  Bottohe.— Four  No,  2 
Leclanchiii  will  not  light  a,  4-volt  Teiy  biilliantly, 
u  the  internal  reiistance  of  theee  battoiee  ii  great, 


extianited.  i.  The  nanulacture  of  thia  lamp  ■ 
eubject  of  a  patent  vhieh  haa  baeai,  and  ii  ■ 
rigidly  entoroed.  The  Oiiiae  of  braakaci 
fflamenC  ii  chiefly  tM  iigA  teoltajt,  S.  Bomn 
[73982.]— Sleotro-Kotor.— To  M».  Bonox 

No.  S.    BOTTOi: 

[739S3.]— Dyeinr  Salr. — I  think  yon  n 
find  a  itrong  dsoootion  of  einiAoma  bark  prdoi 
to  the  lubitenae  yon  mentiini.  Ton  can  tnii 
any  deured  ihade  of  colour  by  eatployuig  itoA 
of  different  itrength*.  Frxdbricx  Ditt 

8fi,  N'ewiDgtou-cauieway,  S.B. 

[73931.]— Saddlery.— Noadlea  are  need.  H 
are  bored  with  an  awl.  Thread  ii  linen  tkn 
Have  you  no  cobbler  in  your  Tillaga  wlioni  jn 
watch  at  work  r  & 

[733S5.]— Oaator-OU.— When  I  wai  a  bo] 


m  jaslf  1^  gaiof  ' 


li  iolenoid   C.    Both   pendolnmi   are 

>,  D,,  D„  which  again  are  con- 

ot  an  electro- magnet,  E, 

, . The  elBotro-magnelOia 

wound  with  wire  the  *ame  >iza  aa  that  on  aolenoid 
C,  and  is  plaoed  in  aerlea  with  that  eolenoid.  The 
aimaton  of  the  eleotzo-magnet  haa  a  apiing  at- 
tached, H,  which,  when  the  armature  la  doaad, 
ckaaa  tfae  ihont  circuit,  cauatng  the  oontrolling 
magnet  E  to  releaae  the  pcDdnluma.  Immediately 
the  owreot  oaaaea  to  flow,  the  catcba  some  again 
into  ^7,  and  hold  the  pendulnmi  atationary. 

8.  BOTIOKB. 

(T3W1.]— To  St.  Bottone.— Thanka  for  reply. 
Hbt  I  tnrable  yon  a«ain  for  further  information  F 
I  inih  to  make  a  bane^  of  twenty  auch  oella  ai  an 
aonmnlator.  Should  I  pack  the  lead  peroxide 
diraotly  againat  the  porona  pot  without  piercing  it, 
or  would  a  few  holea  in  bottom  ot  pot  anawer  the 
purpoaa  of  leaaening  internal  reaiatance,  aa  aa  to  do 
away  with  the  aaSsatoB  cloth  ?  I  want  the  most 
mitfect  form  poaaible  tor  continual  oaa  in  incan- 
deecent  lighting.  What  lampa,  and  of  what  power, 
■honid  I  uae  to  get  the  maximam  of  light  from  euch 
a  batter;  giving  about  60  volti,  and  how  should 
the;  be  arranged  or  oonnected  'r  Ajutuuu. 

[T3967.]— Hot-Wtttar  Olrcuiatlnff  Tonka.- 
The  advantage  in  hatiog  cylindrical  tank  in  kitchen 
ia  that  the  water  has  not  eo  far  to  circulate  aa  whan 
the  usual  rectangular  lank  ia  fixed  in  roof.  When 
the  tank  ia  in  roof  the  diatance  is  so  great  that  the 
water  ia  a  long  time  getting  hot,  and  in  the  case  ot 
a  large  fire  (wheu  cooking  dinner,  &a.)  the  water 
"MO*  in  boilar  and  cannot  circulate  quick  enough, 
and  hence  caoaes  the  pipee  to  make  that  kickmg 
noise  so  oomcoon  in  many  houflea,  and  where  the 
pipes  between  tank  and  bailer  are  ot  lead,  it  caiues 
th«  pipes  to  expand  to  auch  a  degree  that  in  time 
they  burst.  "'Ambigitur"  can  fix  rectangular 
taiuc  in  kitchen  juat  Uie  same  aa  a  cylinder,  only  it 
will  he  more  cumbersome  and  take  up  more  room. 
Whan  tank  ia  fixed  in  roof  it  does  not  take  bo  much 
jdpe,  and  hence  is  a  little  cheaper ;  but  1  always 
advice  having  cylinder  next  to  tie,  you  can  then 
tui^  a  capboajrd  to  inclose  some,  and  use  it  for 
kae[^ng  linen  aired  :  and  you  have  Uie  advantage  of 
water  being  hotter  quicker,  leaa  expense  in  repairing 
pipes  (if  of  lead),  and  not  auch  unpleasant  noisea. 
Shall  be  pleased  to  advise  more  fully. 

[73968.]— The  Zlrconia  Ll^ht.- It  you  "do 

not  wish  to  go  to  the  trouble  of  obtaining  coal-gas 
or  pure  oxygen,"  you  bad  better  think  no  more 
about  the  'zirconiaa,  which  require  a  mixture  ot 
hydrogen  or  coal-gas  and  oxygen  (not  necessarily 
pure).  But  why  not  try  tor  yourself  whether  a 
''  Roarer  "  with  a  small  nriflce  would  make  the 
lirconiaa  Incaadeeccut  ?  Probably  no  one  haa  ever 
made  the  cipcrimant.  The  back  numliers  will  give 
you  plenty  of  intonnatiun  on  an  easily,  manased 
Lght  for  microscopical  projection.  J.  T.  N^ 

[73975. l-HuhmkorfrOolL— The  "  current"  eet 
up    by   the  secondary  wire  o(   this  iiiitrument  ia 

-'' ting     in    character    and    discontinuoaa    in 

When  the  contact  spring  of  the  primary 
__i ._j   _   — jyj„[  is  aet  up  in  the 


cores  for  the  fleld-magueta  of  your  dynamo,  il  you 
prefer  them  ;  let  them  be  about  l^in.  diameter  by 
4in.     But  thia  ia  an  awkward  shape  for  poll 


[1.  long  to  take  a 
■  '  k  the  ca 


llin-byll 


leof  s< 


Italy  I  oftau  used  I 
the  castor-oil  milla  o 
Tarin.  The  proeeaa  adopted  ia  Tar;  similar  to 
uaed  in  England  to  aipresa  the  oil  from  haa 
The  seeds  are  roughly  bruiaad,  and  thai  fitai 
horsehair  bag*,  several  ot  whiidi  aia  piled  cast 
the  other,  and  than  subjected  to  imiaiiiiii,  iii|i 
by  a  Bramah  preas.    On  the  amall  scale  it  cesM 


extract*,  ka.    If  yon  can  read  Frouh,  jeti 

nnd  an  excellent  trealiaa  on    oils,    publiiMa 

eeparate  volume,  in  the  "  Koret  Enevclopndis.'' 

S.  Bamn 

-Tha  fatty  oil  mi* 

ibout  60  per  oat  T 

cold-drawn  proeeaa  ia  merel;  «ibacting  llti 
from  tha  cotyledons  of  the  need  t^  vpm 
without  the  aid  of  heat,  the  outer  intapms* 
the  seed  being  praTionaly  ramovnd.  BytfehMl 
30  per  cent,  of  oil  majr  be  obtained;  botif  W> 
employed  a  larger  yield  of  oil  r«anlta,  paM 
aboat  4T  per  cent.  The  oU  obtained  by  IMUi 
proeeaa  is  much  darker  in  coloor.  liis  ■p' 
method  for  bleaching  the  oil  is  expoanre  to  10- 
in  fact,  many  wholeaale  dmggiata  haTs  thttf' 
their  premiaaa  covered  with  caator-oil  in  WM* 


toaa,  owing  to  the  disoontinuity  ot  the  magnetic 
circuit.  1  am  now  making  20c.p.  dynamos  with 
fleld-magneta  and  pole- pieces  all  in  one  piece,  and  I 
find  I  can  get  gnite  20  per  cent,  more  power  with 
same  amount  of  wire  as  I  used  to  do  when  I  used 
tha  F.U.'s  onnnscted  at  the  yoke.  Vulcanised 
in diarubber  cannot  be  melted.  I  cannot  adviae  in 
bicyde  matters.  Addreaa  your  (jusry  to  A.  E.  It. 
Bottone,  in  these  columns.  He  is  an  authority  on 
bicycle  matten.  S.  Botto:)e. 

[73978.] -Laboratory  Floor.-Cover  it  with 
linoleum.  Sh. 

[73978.1 — Id,boratary  Floor. — As  tiie  quetiat 
aaka  far  the  "best"  way  to  make  a  Hoor  water- 
tight, the  answer  ia  aimple-cover  with  lead.  Why 
is  zinc  "  inconvenient " — would  cement  or  aaphalte 


It  may  be  a  litUe  B 

id,  ke.,  aa  suggest ^  ,  ___ 

will  be   a  permanent   devic  , 

required.  W.  Hall. 

[73978.]— I.aboratory  Floor.— Caulk  the  floor, 
aa  dona  in  H.M.  Navy.  First  clean  aeama  between 
boaida,  then  with  a  blunt  chisel  tightly  wadge-in 
oakum;  on  top  of  this  run  pitch,  clean  otT  level 
with  floor  with  sharp  scraper.  1  have  made  floor 
quite  watertight  in  thia  manner.  Our  Uboratoiy 
has  thin  aheet-lead  all  over  Soor,  and  ia  on  top  fluor 
over  a  workshop  where  delicate  woik  is  partormed. 

S.  ROBEUT  BOUKCI. 

[T30T8.]— Laboratory  Floor.—It  the  timbara 
of  your  flooriug  be  euHtdcntly  stroeg  enough  to 
carry  top-weight,  I  know  of  nothing  so  guod  aa 
glased  tilea,  of  thin  make,  aet  und  jointed  with  lime 
cement.  The  lightest  covering  would  be  copper 
■hset,  I'^in.  thick,  the  edges  next  the  ualla  btung 
turned  up  2Ln.  I  think  a  coating  or  two  ot  soluble 
gloss  voriuah  hiid  on  the  metal  would  render  it  sate 
tmta  corroaioQ,  and  it  you  wii>h  to  protect  your 
walla  from  the  elTecta  of  ateam,  two  coats  ot  cal- 
carium  paint,  overlaid  by  the  abovo  vamiah,  would 
serve  well.  Eoa. 

[730790- Carbon  Filament  a. -It  cannot  be 
helped.  Neither  can  you  buy  filaments  and  insert 
them  yourself.  They  are  very  uncertain,  and  are 
only  supposed  to  bum  for  1,OOU  hours.  Sbs  replies 
]aat  week.  F.  AexF.w. 

[73979.]  —  Carbon  FUamanta  for  Incan- 
deacent  Lamp. — Itispossiljlo,  buCnot  advisable  or 
economical,  for  you  to  tit  filamenta  to  your  lamps, 
for  the  folio  wing  reasons  :— I.  It  w.mtfl  couBiderafjie 
skill  to  open  the  bulb  of  a  lamp  without  breaking  it 
all  up.  2.  It  wontH  even  more  skill  to  fit »  filam.'iit 
that  bLoU  bavo  exactly  the  same  rcsidtiuce  .11  the 
one  which  "burst."     3.  An  air  pump  capable  ot 

S reducing  a  very  high  vacuum  is  needed,  and  also 
IS  skill  to  close  tha  bulb  when  the  air  has  been 


quart  battles  arruiged  on  raised  platfomsfeB 
special  pnrpose.  T%e  so-called  >*  taaUlsM''' 
aometimea  treated  with  freshly -prepand  iriM 


_, plant  k 

[N.O.  Euphorbiaoeic] : 
'-■"-      Each   fruit  cr^' 


is  mottlsd  Tory  U— — ,,- 

this  distinguishes  it  at  Bght  from  the  crotoaaia 
FaitTvy^tfTV  DiB 
N'awingtoQ-causeway,  S.E. 


lead  rubl 
chopped  oakum 


uape  uiB  4iu)riac  WIU  umsih 
itoaputty  with  oak  vaniiM* 
especially  if  ha  wnrks  mM*^ 
nto  it,  and  forces  it  intoftaoaA 


LII.  p.  117  tt  teg.  I  can  only  ■_„ 
these  remarks  by  saying  that  tha  qoMtiai  ^ 
number  of  amp^iea  needed  to  effect  aaturatiCB* 
vary  with  almoct  every  pieoe  of  ir^m,  aai  W 
preliminary  trial  ia  neceaaary,  if  M^Oi^B 
accuracy  ia  desired.  The  uanal  moda  of  pna'' 
ia  to  run  a  few  ooila  of  ooane  wire  round  ths'J 
and  having  placed  the  sjmatura  in  paaitioa,  to'' 
it  at  the  desired  speed-  Then,  connectiiig  ailll 
fleld-magneta,  and  adding  on  c«U  by  ew  ^ 
battery,  the  current  ot  which  ia  beins  iiiiesiiii 
an  ammeter,  a  point  is  readied  at  whid  ths0 
ture  gives  the  desired  output.  M  nl  tiplying  fta  I 
turns  on  the  F.iH.'s  by  the  amperes  snpwadlf' 
bittary,  gives  the  ampin  turns  naodadtoisrf 
the  requisite  magnetism,  which  should  neva.h 
economical  dynamo,  reach  tha  aatuTBtion  p^ 
but  ^ould  be  about  balt-aatoratioo. 

S.  Bomn 
[73993.1  —  Dynamo  BaokonlnKB. --* 
March"  pit aae  look  at  re^d;  to   "  Slow  SM 

s.-w.vTt 


this  week 

[74000.]— Lamp  Toltaga. 
—I  have  trequeatly  stated 
;,  that 


-To  : 


claniAing  1 

—  and  01 


BDlk 


repeat,  that  the  systei 
voltagB  instead  of  by  r 

once  insccurate  and  cumbersome.  If  na ' 
kindly  clisciud,  for  the  tims  beinv,  the  idsa  I 
voltage  haa  anything  to  do  with  &a  ptudndiai 
light  in  an  incandescent  lampj  and  fix  m  yovS 
that  it  ia  current  (measured  in  ampim),  tall 
alone  .that  produces  incandeaoanca,  I  bMkatt 
by  thnaid  of  (Jbm'slaw,  I  can  dunryam^' 
poaaible  to  produce  a  lOOcp.  light  ftom  wlH 


«s^ 


e 
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roltage  as  48  volta,  instead  of  needing  450,  &c.,  as 
ron  imagine.  You  are  doubtless  aware  that  if  you 
like  a  wirehaTiDg,  say,  the  renstanoe  of  36  ohms, 
Old  couple  it  up  to  a  batteir  having,  let  us  say  an 
S.M.F.  of  36  Yolts,  you  wiU  set  through  this  wire 
ncttlecting  for  the  sake  of  c^ameas  uie  internal 
wtstanoe  of   battery)    a  current   of    1  ampere. 


Looordingto  Ohm*s  law, 


E  »  36 


C  -  1.    Now  if 


[74006.1— Beverslng  Gear.— When  the  lever 
is  pulled  back,  one  eccentric  is  pulled  out  of  action, 
and  the  other  pulled  in,  and  in  so  doing  one  port  is 
opened  and  the  other  closed.  There  are  two 
eccentrics  to  each  cylinder.  It  would  be  difficult  to 
say  the  easiest  mode  of  fitting  a  reversing  ^^ear  to 

?^our  en^e  without  seeing  it.    Bead  the  articles  by 
(  T    IT  *>  />«!  fit  A  T.ruwMTirkf«vA  "Mkret-o 


J.  H.*'  on  the  Locomotive. 


Majob. 


R  -  36 

^ou  were  to  connect  another  similar  piece  o' 
fire,  also  of  36  ohms  resistance,  on  to  the 
nd  of  the  former  piece,  thus  —  — ,  it  is 
fvident  that  the  resistance  would  be 
loubled;  and  it  is  also  quite  as  evident  that  the 
mrrent  would  be  halved,  since  according  to  Ohm*s 

^  =  ^^      Ci.    But  if  instead  of  connecting 


R  -  72 

ihe  two  wires  end  to  end,  or  *'  in  series  *'  as  it  is 
^ed,  if  they  are  placed  parallel,  thus  »,  and 
dten  connected  up  to  the  battery,  since  the  section 
>f  the  conductor  is  doubled,  the  resistance  is  halved, 
»  that  the  resistance,  instead  of  being  36  ohms, 
UQb  to  18,  and  the  current  is  doubled,  thus:— 

^ ^  ■■  C  2.    So  likewise  if  36  such  wires  were 

S      *3      lo 

Mid  in  parallel,  the  resistance  would  fall  to  ^V  o^ 
fei  original  value,  or  1  ohm.  And  the  total  current 
irould  be  36  times  as  great,  or  36  amperes,  since 

5  M  36 

Z- ^    B    36.    Please  notice  that  in  every  one 

^  these  cases  in  which  the  wires  are  in  parallel, 
MUsh  individual  wire  carries  1  ampere.  Now  let  us 
WfAj  this  to  lamps,  and  see  how  these  examples 
wm  enable  us  to  gntsp  the  actual  facts  of  the  case. 
{impose  we  have  to  light  a  lamp  the  hot 
MStanoe  of  which  is,  say,  36  ohms,  and 
irbich  requires  If  ampere  to  render  its 
Blament  incandescent.  The  first  question  is,  What 
B.M.F.,  measured  in  volts,  is  needed  to  send  a 
smrent  of  l\  ampdre  through  36  ohms  resistance  ?  ■ 
3y  Ohm*s  law,  1|  x  36  «  48.  Hence  we  see  that  | 
lay  source  of  electricity  giving  an  E.M.F.  of 
18  volts  will  (provided  there  oe  no  other  resistance 

6  oironit)  give  the  required  ]  i  ampere  of  current 
Sor  a  single  lamp.  Now  suppose  we  put  two  such 
amps  in  parallel,  the  resistance  falls  to  18  ohms,  so 
ha£  the  E.M.F.  of  48  volts  will  now  supply 
H  Mmp^Tw  of  current,  of  which  1^  will  pass  in  each 
amp.  So,  also,  if  we  put  on  six  such  lamps  in 
MTallel,  the  resistance  would  fall  to  6  ohms,  but 
hB  current  would  rise  to  8  amperes,  being,  as 
Mfore,  li  in  each  lamp.  And,  provided  the  source 
vt  electrid^  were  of  sufficient  capaoitv  to  supply 
ind  carry  the  increased  current,  even  a  hundred,  or 
more  lamps  might  be  placed  in  parallel,  and  well 
lighted  by  any  source  giving  48  volts.  Now  this  is 
the  onl^  point  where  the  **  voltage  "  of  a  lamp  is 
[nterestin^  to  know,  since  it  gives  us  at  once  a  due 
bo  the  resistance  of  the  lamp,  and  if  we  know  the 
unpires  required  we  can  eaaUy  calculate  all  the 
rest.  But,  mindf  this  presupposes  that  neither  the 
Kmroe  of  cuectricity,  nor  vel  the  connections,  have 
iliamselves  any  appreciable  resistance.  Snpp<»e  you 
wm  to  try  to  light  a  lamp  as  above  aescribed, 
Uinff  U  ampere,  and  havmg  itself  a  resistance 
if  36  ohms,  by  means  of  100  quart  Daniell 
Mils,  each  havmg  an  E.M.F.  of  1*079  volt, 
iritfa  an  internal  renstance.  say  of  1*5  ohm,  coupled 
3D  Mries.  Here  we  should  have  An  E.M.F.  of  100 
X  1'079,  or  107*9  volts :  while  the  internal  reost- 
Hioe  would  be  100  x  1*5,  or  150  ohms.  Now,  when 
Mmnected  to  one  lamp,  we  should  only  get 

E  «  107-9         ^  .«         , 
R ISOIkT^  ■  ^ "^  "^P^"' 

it  not  half  enough  current ;  so  you  see  that  voltage 
90r  te  has  nothing  to  do  with  the  question.  Accu- 
inilAtor  cells  and  dynamos  have  usually  very  low 
iMistances,  so  that  several  lamps,  if  arranged  in 
wrallel,  can  be  lighted  off  the  same  number  that 
irill  light  one.  S.  Bottonx. 

[74001.]— Dies  Ologginff.— Querist  misht  as 
irell  ask  why  a  file  clogs  when  used  on  lead.  He 
■oeuis  to^  know  one  way  of  cleaning  the  brass  out ; 
mother  is  picking  it  out.  ToiocT. 

[74005.]— Decomposition  of  Water.— The 
ozy^u  is  not  liberated  because  it  combines  with 
the  immersed  portion  of  the  wire.  You  must  use 
platinum  termmals.  Sx. 

[74005.1  —  Decomposition  of  Water.— The 
reaaon  why  you  do  not  get  any  oxygen,  but 
hydrogen  only,  is  simple  enough.  It  n  because 
fou  are  using  electrodes  of  a  metal  which  combines 
irith  the  liberated  oxygen.  Substitute  platinum 
foil,  and  you  will  find  your  oxygen  will  come  off  as 
treely  as  your  hydrogen,  but  cwfly  half  the  volume, 
dnce  water  is  composed  of  H^O.       S.  Bottoits. 

[74005.]— Decomposition  of  Water.— You 
want  platmum  electrodes  at  the  ends  of  your  wire. 
rhe  oxygen,  instead  of  being  given  off,  has  oxidised 
khs  ends  of  the  wire.  Your  battery  is  all  right,  as 
bvro  cells  are  quite  sufficient  to  deoompoee  water. 
rhe  electrode,  which  is  ooimacted  up  to  %e  carbon, 
M  oalled  the  anode,  and  will  give  off  oxygen ;  the 
yCher,  which  is  connected  to  fiie  s^  k  eallad  the 
wtliode,  and  gives  off  hydrogen.  E.  A.  A. 


[74007.]— Arc  I«amp8.— To  Mb.  Bottone.— 
Send  in  a  query  to  this  paper  specially  addressed  to 
Mr.  Beaumont ;  he  is  far  in  aavance  of  me  in  the 
matter  of  small  arc  lamps.  S.  BoiToinE. 

[74008.]  —  Sealed  lieolanchee  v.  Dry 
Batteries. — The  sealing  has  absolutely  no  effect 
on  the  lasting  properties,  except  inasmuch  as  it 
prevents  to  a  certain  extent  the  evaporation  of  the 
water.  The  dry  cells,  and  especially  those  now 
manufactured  by  Messrs.  Ford  Lloyd,  are  extremely 
long-lived.  S.  Bottone. 

[74009.]— Frames  of  Electric  Bells.— Usually 
malleable ;  but  ordinary  cast  iron  will  do  if  fairly 
soft.  The  cores,  I  think,  you  will  find  are  screwed 
to,  not  cast  with,  the  frame.  Majob. 

[74011.]— Marbler. — ^There  are  many  kinds  of 
artificial  stone  would  be  well  suited  to  tneee  small 
articles.  The  concrete,  in  a  liquid  form,  is  poured 
into  rectangular  moulds,  and  by  hydraiUic  pressure 
rendered  so  hard  and  heavy  tliat  cannon  balls  did 
the  masonry  but  little  harm  ;  but  I  do  not  know 
the  secret  of  their  composition.  I  have  heard  that 
liquefied  glass  is  the  chief  ingredient.  '*  Robinson's 
Patent  C^ent "  is  sold  in  all  large  towns ;  it  is 
calcined  gypsum,  much  resembling  plaster  of  Paris, 
dries  very  quickly,  and  becomes  hard  like  marble ; 
it  can  be  coiourea  to  taste,  and,  judeing  by  some 
masons*  work  in  my  house,  has  ti^en  a  smooth 
polish  with  the  trowel  only.  I  have  seen  wonder- 
fully strong  and  durable  water-proof  mortar  cement 
made  in  India  by  the  addition  of  blood,  lentU  fiour, 
gum-arabic,  sugar,  and  the  viscid  juice  of  a  fruit 
(like  birdlime) ;  all  of  these  wero  added  to  shell 
lime,  beaten  with  a  light  mallet,  squeezed  down, 
and  polished  with  a  smooth  trowel.  This  com- 
position was  only  used  for  walls  and  swimming- 
baths.  You  may  possibly  get  a  hint  from  these 
admixtures.  Some  of  the  best  work  looked  like 
polished  alabaster.  I  have  all  kinds  of  Indian 
ornament,  moulded  in  shellac,  beautif uUy  variegated 
and  striped,  with  brilliant  surfaces  as  smoom  as 
plass.  They  are  exceedingly  light  to  handle ;  the 
mterior,  I  have  been  informed,  is  a  lump  of  dry 
clay,  held  in  the  centre  of  the  mould,  when  the 
melted  lac  is  poured.  A  frog,  life-size,  and  a 
tortoise,  on  a  small  scale,  aro  beautifully  executed, 
and  intended  as  paper  weights.  I  never  saw  tiiem 
made,  but  I  know  that  the  rude  artisan  could  make 
any  design  to  order.  "  Putty,''  i.e.  drying  oil  and 
chalk  in  fine  powder,  with  wnite  lead,  is  worth  an 
experiment.  I  have  a  lump  now  three  years  old, 
heavy  as  a  mineral  ore,  and  as  hard.  I  nave  seen 
finely-pulverised  red  brick,  lime,  and  some  of  the 
above-named  adhesives,  incorporated,  and  used  by 
the  Hindoos  to  make  images.  Eos. 

[74016.]— Tools.— I  can  recommend  "Turning 
for  Amateurs,"  by  J.  Lukin,  published  b?  Gill, 
London.    It  is   an   inexpensive   little  work,  and 

fives  all  the  information  *'  Slow  Coach  "  seeks.    A 
^in.  slide-rest  by  a  good  maker  would  cost  about 
£3 ;  but  they  can  be  got  for  less.         F.  Abkbw. 

[74017.]— Bulge.— It  would  be  a  difficult  matter 
to  say  to  what  extent  a  sheet  of  metal  on  the  end  of 
a  pipe  would  bulge,  as  it  depends  on  the  metal,  the 
pressure,  and  diameter  of  pipe.  It  would  bulge  out 
until  the  tension  on  the  metal  was  sufficient  to 
balance  the  pressure  applied  inside  the  pipe ;  of 
course,  providing  the  pressure  was  not  too  groat  to 
burst  it.  Sheet  brass  would  bulse  moro  readily 
than  iron.  If  you  are  about  to  block  the  ends  of 
pipes  with  sheet  metal,  why  not  hollow  the  ends 
beforo  fixing.  E.  A.  A. 

[74018.1— Moulds.— The  "composition  on  a 
cardboard  base  "  is,  I  suppose,  the  usual  papi^ 
mdche  employed  by  stereotypers,  which  is  pressed 
while  wet  on  the  face  of  the  type  and  dried  whilst 
under  pressuro.  Sx. 

[74018.]- Moulds  for  Electrotypes.— If  the 
ordinary  composition  used  by  eleetrotypers  will  not 
do  (it  can  be  obtained  from  those  who  supply 
the  trade),  try  guttapercha.  Clean  the  type 
thoroughly  with  a  brush  and  a  ley  of  potash  and 
water ;  and  having  softened  the  peroha  in  hot  water, 
press  it  well  into  the  crevices.  When  it  is  cold,  it 
IS  easily  removable,  and  you  have  a  mould  which, 
when  coated  with  finely-eround  plumbago,  will 
answer  all  purposes.  The  "oardboard  base" 
mentioned  suggests  the  "  flong  '*  of  the  stereotyper, 
which  is  built  of  sheets  of  paper  hammered  mto 
the  type  (or  formes)  with  brushes ;  but  guttaperoha 
will  serve  all  the  purposes  of  the  amateur.  Plaster 
of  Paris  was  used  years  ago,  and  successfully ;  but 
modem  methods  are  more  economical. 

Nun.  Dob. 

[74019.]— Ink.— The  ink  in  question  is  really 
made  from  a  concentrated  infusion  of  logwood,  to 
which  gum,  with'  a  trace  of  yellow  cuomate  of 


potash  (not  the  bichromate)  has  been  added.  I  have 
made  it  myself .  S.  Bottonk. 

[74019.]— Ink.— You  can  make  a  very  good  ink 
from  logwood  and  pot.  chromate.  I  do  not  see  why 
dilution  should  prevent  the  blackening.   Do  you  ? 

Sx. 

[74020.]— OoU.— Core  iin.  by  Z\m,  Two  layers 
24  S.C.  for  primary,  2oz.  or  3oz.  36  s.c.  for  secondary. 
Method  01  making  has  been  given  many  times. 

P.  ASXEW. 

[74020.J— boU.— Put  two  Uyers  No.  24  s.c. 
copper  wire  on  primary,  two  or  three  oz.  No.  36  s.c. 
on  secondary :  make  the  core  of  a  bundle  of  soft 
ion  wires  (No.  22  gauge),  fin.  dia. ;  carefully  in- 
sulate each  layer  with  paraffined  paper.  I  nave 
one  as  above,  which  is  very  powerful  for  its  size. 

Majob. 


UNANSWEBED  QUSBIES. 

»♦> 

Tk$  w—iBiri  snJ  MOm  of  qptmiu  MiMdb  rsMrfa  — i 
4Wirtii  for  jIm  woOu  mro  hmrtod  in  iki§  UH,  tmdjf  oM 
wmmtworod  art  rtpoeOod  fom  wmko  •fUrwordt.    Wo  tmti 
our  roadoro  will  look  over  the  Utt^amd  oond  ttkaii^formttion 
they  can  for  lh$  bon^  oftMr/olUm  oontrOmlort*  .  ._^..  j 
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Palladium  Plating.— Palladium  has  of  recent 
years  been  much  used  to  plate  watch  movements 
with.  According  to  M.  Pilot,  four  milligrammes  of 
palladium  are  sufficient  to  coat  the  works  of  an 
ordiniuy  sized  watch.  M.  Pilot  recommends  the 
following  bath: — Water,  2  litres;  chloride  of 
palladium,  10  grammes;  phosphate  of  ammnwia.^ 
100  grammes;  phosphate  of  soda.  500  grammes; 
benzoic  acid,  5  ^^rammes.  This  bath  is  suitable  for 
all  metals  except  zinc. 

Gleaning  Filea.— An  improved  means  lor  clean- 
ing files,  which  is  claimed  to  restore  them  to  the 
condition  of  new  files,  is  described  as  follows: — 
After  being  cleaned  and  wetted  the  files  are  dipped 
between  two  carbons  into  acidified  water,  ana  the 
dreuit  of  an  electric  current  is  established  between 
the  carbons  and  the.  file  by  means  of  a  piece  of 
metal  serving  as  support  to  the  file  by  wni^  the 
latter  is  suspended.  The  water  is  then  decomposed 
by  the  current^  the  ozyeen  acting  upon  the  outtinss 
of  the  file,  while  the  hyarog|en  bubbles  settle  in  the 
teeth,  and  protect  them  against  the  addifled  water. 
After  immersion  for  a  few  minutes  the  file  is  with- 
drawn and  brushed  in  dean  water  to  remove  the 
oxide  of  iron,  and  then  replaced  in  the  bath.  When 
the  cutting  are  entirely  deared,  the  file  should  be 
immersed  m  an  alkaline  bath  to  remove  all  traces 
of  the  add,  then  dried  and  brushed. —  WorWi 
Frogres9. 

The  Phonograph  in  Medicine.— The  applic- 
ability of  the  phonograph  to  the  record  and 
demonstration  of  defects  in  ^eech  has  been  well 
illustrated  at  the  Royal  Medical  and  Chirurffical 
Sodety  and  at  the  Hunterian  Society.  At  the  first- 
named  Dr.  Hale  White  and  Mr.  Golding-Bird  were 
enabled,  by  means  of  this  instrument,  to  idlow  the 
Fellows  present  to  hear   the   curiously  defective 

rch  of  two  children,  and  to  contrast  this  with 
improvement  effected  by  treatment,  for  the 
subjects  were  present,  and  after  the  phonograph 
had  given  their  past  utterances,  their  present  speech 
was  demonstrated  vivd  voce.  The  papers  read  by 
the  above  gentlemen  and  that  by  Dr.  F.  Taylor  led 
to  an  instructive  debate,  which  was  further  illus- 
trated by  some  marked  cases  introduced  by 
Dr.  Hadden.  The  outcome  seemed  to  be  that 
theee  defects  in  articulation  are  probably  of 
central  origin,  and  not  due  to  any  me- 
chanical interference  with  the  organs  of  speech. 
Whether,  as  suggested  by  Dr.  Langdon  Down  and 
Mr.  Spencer  Watson,  the  defect  was  primarily  one 
of  audition  is  a  question  certainly  worthy  of  con- 
sideration. Another  point  raised  was  whether  the 
defect  should  be  considered  one  of  speech  or 
language,  and  some  exception  was  takeu  by  Drs. 
Taylor,  Pye-Smith,  and  others,  to  the  use  of  the 
term  **  idioglossia,*'  which,  however,  was  ably 
defended  by  Dr.  Hale  White.  The  other  phono- 
graphic demonstration  at  the  Hunterian  Sodety 
was  by  Dr.  Hughlin^  Jackson,  who  thus  repro- 
duced the  characteristic  speech  of  a  subject  of 
cerebro-spinal  sderosis.  There  can  be  little  ques- 
tion that  the  phonograph  will  ultimately  prove  very 
useful,  especially  m  the  preservation  of  certain 
anomaUes  of  articulation,  and  its  further  extension 
to  other  sound  phenomena  in  the  range  of  clinical 
medicine  may  oe  justifiably  hoped  ioT.^LaneoL 
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TERMS   OF   SUBSOSIPTIGV. 

TklkBlM    IM    4DTAM0B. 

•a.  M.  for  lU  Monthi  asd  lit.  for  TwtlTt  Mmthi.  port  tt—  to  »«; 

Ki  of  tho  Umitod  Klmfdom.    For  tho  United  8Ut«t,  lUy  or  Sdol 
.RoMi  to  Fr»aM  or  B«l|H«nV  *^t.  •»  ^J'iP''^*?.  '"i'^  <T*' 
BrlBdiri),  Ito.  S4. :  to  Now  SfaUad;  tho  Capo,  tho  Wmt  ladloo,  Canada. 
Mora  Sootla,  Natal,  or  any  of  tho  Auatraliaa  Coloaita,  ISo. 

Tho  romlttaneo  ahonld  ho  mado  hj  Foot  OSco  Ordor .  Back  aamhon 
eaaaot  bo  tont  oat  of  tho  Uaitod  Klaffdom  by  tho  ordlaar  j  Bow«pap«t 
pool,  hat  mait  bo  romlttad  for  at  tho  rata  of  Id.  oach  to  eoTor  n'.-f 

POOtOfO. 

Moooro.  J 4X10  W.  Qvaw  aad  Co.,  of  Mi,  Chottaat-otroot,  FhiU 
dolphta,  aro  aathorlaod  to  rocolT*  tabaeripUoai  for  tho  Ualtod  8tat*i 
florthoBNQLISH-MECHAMIC,  at  tht  rato  of  S  doU.  16c.  ffold,  oi 
Thirtooa  8hllUan  por  aaaam,  poat  f^co.  Tho  coplot  will  bo  forwards 
dlroct  by  mail  from  tho  pabllobiaf  offlco  la  Loadoa.  All  aahocnp 
Uoaa  will  commoaco  with  tho  aambor  flrat  lotatd  a/Ur  tho  roeoipt  c 
tho  oaboerlptioa.  If  back  aamboro  aro  r«^air«d  to  comploto  Tolair.f » 
IhoT  maat  bo  paid  for  al  tho  rato  of  Id.  oaeh  oopy,  to  coror  oiui 

Tola,  XXIT-  XXX-  XXXII-  X"Jl-  XXXIX-  XL,  XLll  , 
XLIU-  XLIT.,  XLV-  XLTl..  XLTIU  XLTIII.,  XLIX  , 
11,  and  U.,  hoaad  ia  eloth,To.  oacV.    Foot  f^oo,7a.  M. 

All  tho  otter  hoaad  voIaaMO  aro  oat  of  priat.  taboorthoro  woalo 
da  wdl  to  ordor  volamoo  ao  aooa  ao  poooiblo  after  tho  eoaclaaioa  ot 
oaoh  kaif-Toarly  Tolamo  la  Fobraary  aad  Aoiput,  aa  oaW  a  limitod 
aambor  aro  hoaad  ap.  aad  thooo  oooa  raa  oat  of  priat  Moot  of  oai 
haekaamboraeaabohadiiaffly,  prleo  td.  oaeh,  throagh  aav  book 
ooUor  or  aowoafoat,  or  l|d-  mc^  P^^  f^oo  from  tho  oSeo  (OBcop« 
ISfdom  aamhwo,  whloh  aro  U.  oaoh,  or  poot  fkoo,  SHO 

ladoMO  for  ToL  Til.,  N.  oaeh.    Foot  ttm  SH*  oaeh.    ladoaoo  to 
▼ol.  XL.,  aad  to  aabooqaoat  Tolon  N.  oach.  or  poot  froo  SH-    Ci 
for  MMdiaff,  la.  U. 


■Oncn   TO   SVBSGEIBBR8. 


.  •abacribora  rocolvlat  thoir  eoploa  diroot  f^om  tho  oSoo  a>* 
roaaootod  to  oboorro  that  tho  laat  aambor  of  tho  torm  for  whtch  thoU 
laboeriptioa  io  p^  will  bo  forwardod  to  thom  ia  a  Fias  Wrapaar. 
io  aa  iatiaaatlea  that  a  tntk  roaaittaaco  to  aocooaary  if  tt  lo  dooirod  tr 
itimao  tho  labacriptioB. 


0HABOB8   rOE   ADYEETISISO. 

a.  d. 
fiilrtf  Warda  ••  •  V 
■rarjAdditioMlBlghtWarda f   • 


Promt  Fmm  Advortlaooaoata  FIto  ShilUaRa  or  tho  trot  40  wora*, 
aftorwardoH.  por  liao.  Far^Taph  Adrortioomoata  Oao  ShilUaff  po* 
Uao.  No  Froat  Fano  or  Faraicraah  Advottiotmoat  iaaortod  for  boi 
than  Fivo  8hiUiaco>  Bodaood  torma  foo  aorioo  of  moro  than  a» 
maj  bo  aocortaiaod  OS  appUoatioa  to  tho  Fahliahar. 

ADTlftTlSXMKNTS  la  IXCEANOX  COLUMN-for 

0.  d. 

Twoaty-foar  Worda         ••     0   I 

Far  OTory  aaccoodiac  Bight  Worda  •   I 

ADTBRT1SBMBNT8  iatho  8IXFBNNT  8ALB  COLUMN 

a.  d. 

Hitoaa  ^rarda                 ..  ^^  *•                         ••     a  a 
Far  ovory  oaocoodiaf  Bight  Warda •   I 

la  miad  that  aa  IMorUyod  Adrarttaaaaoata  cai 
la."    All  AdTvrtlaomoato  maat  bt 


*  *  Itmaalbo 

appoar  ia  tho  «*  Slmpoaay  Sato  Col' 


tpoaay  a 
euoa  w 


iratofol 

Citofora! 


ao  rodacuoa  w  mado  oa  ropoated  iaaortioaa,  aad  ia  eaio« 
It  aaMaat  aoat  oacoodo  Ooto  BluUiaf ,  tho  Fabliahor  woald  b« 
if  a  F.0.0.  eoald  bo  oaat,  aad  aot  rtampo.    Stampo.  howaroi 


(Moforahbr  halfpoaay  otampo)*  may  ho  ooat  whoro  it  la  laoaanaiaat  U 

TiNaddraaatolaoladod  aa  part  of  tho  Advortiaamoat,  aad  char(«t 

for. 

Tadaaaday  » 


h  tho  OSoo  by  1  p.m.  oa 
ia  tho  foOawtatf  F(ida7*o  aamhvr 


HoUowaj**  Pills  ahoold  be  kept  in  readiiieaa  in 

*>orv  f«mily,  boiac  a  aatdir^ao  of  inc«>mp«rmti'.r  utility   for  ;(<uik 


pvTMa^  fapecialU  thooo  of  fvrblr  coaatitutioDn  The;  are  the  br«t 
inowa  pantero  of  tho  blood,  the  nrt«t  actne  prvimotera  of  abater pt ion 
aad  •ocretiita.  whetrbT  all  pot*oooua  and  wSnvxiou*  particle*  «re 
remo^  fKoa  both  aolida  aaJ  fluid*. 


OXTE   EXCHAHQE   COLXnCH. 

T%i  ehmrf$  for  Bjeehmmfs  Xotiff*  i*  Zd.  for  thojirtt 
24  %etirttU^  mtU  dd,for  #cyry  tuccttdimg  8  trorw. 

PoatMTtt  Stamps  for  ezebanite.    An jtliinir  bric-i- 

br^*  prefrrred.    SeleclMaa  oeat  oa  appivi al.— Addr«M|  CoLLScrga, 
IS\  iVUaaaaitroot.  Hall. 


Boiler  (modd),  double  rireted.  Marine,  iron,  ISin. 

I  *1B  .  wmtrr  c*a<**   •Afrtv   ralve,   na   >tej 
VJdieM,  Ji»a»K>».  13,  MoaWjt.  WfJanbar). 


t>\  *iB  .  wmtrr  c*a<**  •*frtT  ralve,   na  >teAia  tap*,  flre-frate,  Ac  — 


Orvan.    wlf««ctiBfr,    eoat    £100,    plmra    50   tunea, 

mahcicaa;  aad  flasacaMd  P.ichaaxe  tar  Screw- cutua*  Latl^e,  with 
alida  reat.  tiaa  Ka^iae,  or  offrr».— H.  BiavaT,  JA.  Chare h-atrwt, 
Froatoa. 

Wanted,  oaall  Loco,  or  rvtora-tabe  Boiler  in  esrebange 

for  ^e'tK-al  FwU  taS«  BsMLKO  ,I^  tabe*.  wvrU  at  Htb  '  aad  caah  — 
.1 ,  At  Fork,  Liacola. 

Wanted,  imre  INjctMv  S^iunpa.    Excban(re  rare  Roman 

aad  athor  .\aoeat  O^aa.  Silver  Wa:>:iu  Ftvhi&f  K««il,  Rc«oher.  tiaa. 


Jt <: .— Col LS\'  roa.  1  i\  C«li 


•otrret,  llaU. 


Partly  floiAhcd  PhonoBTapll.  only  ro<iuirefl  i 

ece*  to  romnlete,   with  mould  to  o^at   wax  (-Tlinien.     Un 


Wanted,  naaU  powcrfol  9t«ttm  Prraa.    Will  ezehange 

rM^  Lkraa.<ka.  ceatr*.  Ml.   bed.  Kavi  leeared,  metal  ttaaoarda,  u 
ir«tclamo(der.~Ma»at.aa.  Teama  V»rk«,  IVveSe'.o. 

Wanted,  aboat  4H.P.  Steaa-En^e  and  Boiler,  racn- 

rWte,  wuh  all  iTt-.ac«-     Ka<haa<T  ahta*.   iW  T.    Oii*  di&rrti.^  ia 
iaah.— T  .  «,  SMth  IteJ.  C»t»ydoa. 

Rxehanw  Safety  Bicycle*  in  Mxfeet  order,   coat 

<  1 4..  for  IVt:  ta<  Mac^iOe.  ceareX   aai  Io  driil.  !;;»  .  ar  other  ti^X 
w-.t&  rt«;t  caah—va.^  aa  &>r)re.  aB«i!.  Ac— Pa^s^a*.  Kiarrtoa-nMi. 

Wimbledoa 

Waat^^  B'aokmnith**  B^Uotrs,  Sft.  br  l!^in.    Exchange 
Firrt-daaa  Katfic  I«Batem.  abert,  aKxit  SCO  coiooxed 

«:<de^  }  w.<li  Lksarv    Nw  Laaa.*h  Eaftae  er    TrvrjvJr  — La-.Ta.  U. 
Ve:«-.>e  vtreev  G.'wa.Ki.  ScoUaad 


Dynamo  wanted  (Plating)  in  exohange  for  complete 

LiuHTiwo  Ot'Trrr.  Djraamo,  &c.,  aad  tifht  l.impa,  ralar  about  £10.— 
WooLiDoa,  Brockley.  S.E. 

Walton'H  I20c.p.  Dynamo,  nearly  completed,  P.  M'a. 

wound  and  fitted,  armature  <(rille<l  and  mounted  im  itpindle.  Wanted, 
Kletcher'*(ia«  Furnace.  Offcra.— J.  M'lL-navira,  16.  H«ifh-«treet, 
CradUy  Heath. 

Bichromate  Battery,  cix  h%lf-gal1on  Rla»<  rclln. 

M«j;ne«iara  FU«h  Limp.  Air  Pump.  ''oil.  i-ah*  of  (Ji»m*.  (  li  -mii-al 
Appuratua,  Lathe — SmTii,  7,  Whe«»lry*a-roAl,  Btr'n'nchi4a 

laoutli' 

piece*  to  romnlete,  wiib  mould  lo  o^ai  wax  cTiinjen.  Caeful  ex- 
rhanfe. — R.  CaowraER,  Slaithwuite,  llttdJemAeld. 

Splendid  little  Model  Horizontal  Fnffine,  2  by  1|, 

with  copper  bailer,  5  hv  li>,  complete,  beautifully  aaiahed,  cuat  £C. 
Excltaaffe  to  AOi. —Below. 

Wanted,  Bmall  Drilling  Machine  and  ^-H.P.  Fnpinc, 

without  boiler.     Above— Ch^ii.  Auava,  &,  Beverlej-road.  Colchi-ater. 

Will  exebange  vertical  alide-valve  Enirlne,  cylinder, 

3ia.  bore,  Tin.  atroke,  and  .Steam  Gauffe,  hy  Srhiefler  and  Dudenherir, 
fnr  Slide-reat  Caatioi;*.— J .  DavLiN,  7(4,  Edward-atrcet,  GIamwp,  near 
Mancheatcr. 

To  Studentjt    and   others.— Two  valuable   Medical 

R<K>aa,  ia  aplendid  condition,  one  with  Txlu-ible  plate*.  &c.  What 
otTera?- Addreaa,  BaiKa,3,  Kaatatreet,  Hereford. 

*'  Bnrineer."  1890.  and  **  Practical  Engineer,*'  ia»0, 

both  complete  and  cleu.a.— OtTara  to  Walkke.  41,  St.  Helen'a-atreet, 
Ipawich. 

"Kodem   Views    of   Electricity'*    (Lodge) 

**  Electnr  Lif  ht  "  •  I'rquhart.  Ih-.ki  ,  aad  a  numti^r  of  new  •■-if  m-e  text 
booka.    What  offera  ?— Oaira^uN,  Vfl,  Waterloo-atreet,  CiImkuw. 

64in.  Bicycle,  ball  bearinn.    Exchange  small  Lathe 

or  Famine  aad  Boiler,  Uin.  bore,  or  Dynamo,  4d  toU.— HI,  Raymouth- 
rv«<l. 

Wanted.  }  or  i-plateCRinera,  with  lent,  nlide  and  etand. 

Exilitnee  a  Mariana  .Vctdemy  II«!«i>  ('iMEa4.  r^rtilinear  lenaea, 
•hutter  with  extra  hux.  carriea  2i  pUtea.— BiaoM,  Han»eatic  Bank, 
Lumbard-atreet,  I«oadon. 

Lathe  wanted.     Will   exchange   Booth   pattern   4in. 

MiTai-Cirrra,  twn  iron  Pljinea,  amail  Microacupe,  two  poweri^  in 
cane  — C.,  Bratoft,  Penaance. 

Bench  Lathe,  doable  geared,  8j|in.  centre«,  SOin. 

bed.  atronx  and  well  made.  Wanted,  Safety  Bioyole.— J.  Akdexw*, 
Hawthorn  Bank,  Spaldini;. 

Ohemioela,  6'>   kind^,    in    stoppered   boUlea.    and 

apparatus.  Kxchaniefor  l&c.p.  Haftd  Dynamo  or  Electrical  Appar«tua. 
Liat,  OBc  atamp.— Chao.  L.  Foap,  Stalyhrid^a. 

Safety.  Ivel  nattem,  hollow  throogbout,  plated  parte, 

tAttcent  apokea,  cradle-apriaff  saddle.  Bown'a  beariaira,  ball  rat-trap 
pedala,  aU  acceaaonea.  Excliaace  Screw  catting  I^the,  about  4ia. 
— NiTKUM*,  6,  Station-terrace,  Plumatead. 

Boiler  wanted,  suitable  for  tmUl  launch,  about  IH.P. 

Would  exchaaite  food  Mia.  Bn  to  La  or  caah  —Full  particulara  to  W. 
EkMKB,  16,  CaruUae- build iBira,  Bath. 

Would  anyone  exchange  5G  pipe  feet  8topt  Diapaaon 

for  *-platr  (.AMrui  1  La^cr— J.  r'aviaa,  Coltown,  Uienrarte, 
Perth,  N.B. 

A  aplendid  iH.P   horisontal  Bngine,  complete,  only 

ly  ;k*«l\  tif  Sh%f:io.;,  fuUej  wheett,  A-".  DlTera  —  W.,  Ji;,  L'lnrt- 
r«Mid,  Kotheihitlie. 

Bench  Drilling  Kachine.  new.  Planing  Machine, 

tUne*  :ilt.  hr  **in  l>v  'tHn. .  aeterAl  Boiler  Fittmi;*,  Stejim  (iau^ra, 
,auach  Enji^ine,  4in.'  by  bin.     Exchaa(;e  olfera. — Below. 

Quantity  of  Patterns  and  Tools.  »uitAbI<>  for 

Model  Work.  Bra«a.  SteeL  Screw*.  Nuta,  &i'.  Exchange  ttrc-a  — 
Faaiix.  (Viar.,  Easiarrr,  Kini;  street.  .*^iuthaea. 

Magnifloent     Telescope.     IS}     mirror,     eplendully 

mounted,  braaa  circlea,  accurately  di«  ided.  What  ofTtrrs  ?— J.  M.,  '.'.J-s 
llumber*tOBe-r<>ad,  Leicester. 

**  Library  of  Astronomical  Works,"  by  Car- 

Tiatrton,  Hall  Duakm,  C'bambe's,  Dick.  Proctur.  >mT«ii.  and  man} 
others.    Whit  i.>trers?— J.  M  ,  'J3s  numSerst>>ne  rtv<d.  Leicrttrr. 

**Bnfflish  Xechanic,"  la»t  ei^rht  Tolumee,  with 

ladicea.  unbound,  ^uite  vlran  Sell  cr  exvhaafe  fnr  rv<>d  t:a»a 
Music  Stand  — J.  ^  ott,  ^  li4t'.oC-i;ardens  Well.nt;t  .uouch. 

'*  Herald  of  Health,'*  Ia!«t  four  volume*,  unbound, 

quite  «,- lean.    Exvhaa^  for   an;    utrful   Uvk  or  arti.le.    Otttxt.^.Kt 

ab*»»e 

l)enuine  Facile  and  four  Tolum^^a  of  the  "  Elnsiaeer.*' 

nicely  bound  W'hat  otfrrs  to<ethe»a  or  f«}>ara*.rlT  ?— Kwm  i'. 
Al.  L;nc«lB's  laa-fltlda. 

The  Universal   Anuktenr   Bxchan^e  offen 

lancest  ass^irtmeat  of  Electric.  t>?ti^^  Mr.hjnici:.  Pl.-Ii-^:  »|hi.-, 
aad  Mi«celUaeon«  .^.pphan.-es.  Best  lalue.  CMhor  coud4.  fiveu  — 
C^rtar/i.  (.'lieaiea-strrvt,  W.C. 

A  £«o  Xinesal  Water   Kachine  for  £5,  a  £io 

St:T«t  Cnil  (or  £4,  afW  steamer  fur  £S  «altt*.— CarLar^i. 

Complete  Stand.  Wires  and  PittiBgi  for  a  powerful 

OoU,  lu».  ;  the  Lrasco  far  a  X^  trUscupc,  ^s. .  fur  Uaf  ic  L«nteni,  :«. 
«  alue.— C  a  nan  t . 

din.  Bpark  Wimshnrst  Machine,  puts  complete, 

for  11% :  in  caadle-pow«r   Dynamo  Ca»ba<s  and  W  irea,  for  U«.  value 

A  library  ci  l,0OO  Bdnoational  and  Soientiilc 

Woaa*.  qmaatity  of  Mwical  la^traaaOD-i^  to  be  exctanced  :a:me«i- 
aUly  fi>r  any  S<:iirBt;fic  Apparatus.— C  ariii.-:,!.  :ietue»-aUi*et. 

Gentleman's  Silrer  Geneva  Watch,  perfect  time- 

keerer.  coat  33u..  ca;te  aew  .  alsti  splrniid  leathrr-caaedtelewope.  >f 
m  les  rar«e  KxcVar.ce  ft^r  c^M  }  or  (  plaU  Casera,  rr  photo^frxf  h:c 
offers.— Wftu-H.  Widemarah.  Hereford. 

3|in.  Screw^utting-  Lathe,  by  Sonnenthal,  of 

Queea  V:.':i*r«.a-»tre«t,  three- law  eha«k.  r^aal  to  tew.  £12  — W.  T  . 
Fa:rlawB.  Che»aBt-|croTe.  New  Maidea,  Surrey. 

^-plate  Xaboganr  Box  Camera,  with  IVeneh  lena, 

•a.-a  aad  ptmiea  K^ieseat.  «iTe«  ssWadid  definttK^K.  w,.nh  3l». 
Wikai  ctfrra:— Hxaax  Siat.jifaa.is  Sloaebaaa  afreet,  C^«ce*i:a'.l. 
Rwex 

Exchange  Brass  liOComotiTe  for  Vertinl  Brvs 

B«>-.ler,  atvat  MB.  bt  iia ,  «-.:L  itua^.— A  Biaai.  :'.  lUf.  r 
Yilu.  Fnar- street,  l£»»AJtf. 


Tarn  o*  Shanter  Sonea-^Fine.  maaix 

aualities— razor,  kaifa,  Joiaor'o — lo.  9d.,  lo.  M..  aad  aa.,  a 
alte,  post  frco.  Try  theaa  faaaoaa  boaM.~TaM  o'  teajnn 
Dalmore,  Stair,  Ayrahlro. 

Dr.  Allinson  writes :— "  Oonmilt  Foone 

aWrht  aad   Spoetaoloa."       Foo  6o.— U,  Beatiack-atraet,  1 

square. 

Billiard.  Bagatelle  Talilea,  «ad  Eeqi 

ditto.    Be«t  and  chaapeat. — Uajfata  Baoa.,  M,  Uiffh-auv 

Or^an  Metal  Pipes,  voiced  or  unToietd. 

pricea.— G.  Hhield,  SI,  Newtoa-road,  Spark -hilU  Birmia; 

Self-centring  Lathe  Olmok,  takes  |  wire  to 

ia.  3d.  froe.    Slarvol  of  cheapaeoo. — Below. 

Patent  lock-joint  Oopper  Bit,  aerenl  nlda 

in  one,  3a.— Below.  , 

By-pass  Economic  Gkts-Tap  for  inxkib 

saves  coat  IB  on*  week  ;  la.  Sd.,  free. — Below. 

Spindles  on  Anti-Frietion  Bearinn, 

stoaea,  emery  wheels,  Ac,  da.  Cd. — BacoKAji  aad  Ca^ 
Uxfordabira. 

Genuine  Bell  Telephones,  same  as  nppL 

Natioaml  Telephoaa  Cempaay,  lUa.  6d.  each,  carriafatxtn 

Any  deecription  of  Teleplionio  Appsiat 

toorder.  Catalocu*  four  staaapa.— 8uHUBax.ABu  aad  Ca.  I 
Halifax 

Electric  Bell  Fitters    please  note 

line  in  indicators.  Largcat  aaAhcra  oataide  Lffad^a.  Si 
none. 

Larflre  Stock,  ornamental  or  plain  eaaes.  H 

ratal<^fue,  four  stampa.— SoxoaaLAMo  aad  G<>.  Km 
Electriciaaa,  Habfax. 

Ink.— Black  negrodne,  red,  aad  sU  ooloanii 

Is.  per  ui.,  post  free. — Addraaa  bolow. 

Non-poisonons  Aniline  Oolonrs  fa 

ataininc,  cc,  la.  por  ouncop  poat  free.  Wholeaakpnceii 
tion  below. 

Harmless     Colours     for      eoofectieHn 

e.seare*.  Ace.    Address— Ashtom   aad   S  v,   11,  Marktt-a 

cheater. 

Launch  Engines  and  Boilers,  new  aai 

hand,  with  petroleum  aad  coal  ftrad  boilera. — Gaxx«  aad  I 

Lubricators.  Oau^ea,  Valves,  Co^i,  81a 

aad  Water  F  ittini^  of  all  deacriptioaa. — Gacaa  aadBsrui 

Injectors  and  Inspinhtors.  all  sisesoi 

tioas— ^ariM  and  Bovloimu,  21,  Fralheratoai  stuffy  t 
London,  E.C. 

Jones's  water-white  Kerosene,  6d.  pspi 

harrala,  Kuaranteed  aon-explootic,  aad  free  fr 


Paint  made  up  any  shade,   4|lb.    Ou6m\ 

quaatitiea.    Mariaa  Glue     Aaj  qoaatity  aold. 

Ghalvanised  Iron  Oistems,  any  sa  i 

speadeBce  iarited.    Am^tcttra  aupplied. — H.  Joxcs«IA.b 
atreet.  E. 

Oure  fbr  Baldness.    Fore  spirits  ofSris 

ptBt  can,  free.— JoNB»  aad  Co.,   Viaduct- atreet,  E. 

Seltsoffenes,  Oasogenes,  and  Sipboslfi 

S.  B.  I'c4a«w!«.  SipttoB  aad  Oaaocrae    MaaBfac*a^Vt* 
•trert,  >ucderland. 

Piles!— AgooiaiBff  ea^a  ctu«d.— P^taM^  1 

Ointmeat."  134d.;  three,  Ja.M.  tiateraal  rrwadin  mMO 
tirrace.  West  Auckland.  DorhaJaa. 

GfrratefnlTestimonlml.— *' Was  dyiarii* 

nesa.      Palmer's  uoeuualled  nediciaea    cozBal^t^ivMV^B 
WBira.  Writ  .\uckUnd.*  p-^i/-* 

Wnte  for  King*,  Kendluua.  and  Oo-H^ 

aow  iLLraTBATiD  CaxaJUMca,  4^4.     Ackaawhi^ad  *  h>* 
le  aaaateura.  

"The  Wimshnrst  XsolLlne,'*  by  V.F- 

haaa,  ci*oa  theory  of  acuoa  aad  aaaay  eapsn^tcalk  MA 
Kmo,  MaiiDBaa,  aad  Co. 


Paper  Letters  l 

Pattern   alphabeU    supplied 
Blackfria*a-road,  London. 


^     ICedaU   WottEril 

**««»plea    free.— W:ui»s  fe 


Carbona  Zincs,  T»*nninala,  B«I1a,  tz.  Bsl 

stjiin^v— H.  H    HaiPWKiBTB,  l5»l,  Hwch-atreet,  P.^;:ir. 

Equatorial  Newtonian  Reflector  lOin.  ^^ 

sale.- V.via,  .Vp^leby.  IXmcaater.  *  "" 

Lucas  and  Dawies  luk-we 

in>.reaar  of  busineas,  to  laq^er  prem, 

Model  Bnffines.— 

aiaotratcd  Caialocaa,  caatiaca. 

The  Abore  eontnins 

Aroaa  photOfCrapha  of  tho 

Two  New  Features 

ffagiMOo  aad  Boat  Stool  Craahahafta 

Photos,  of  these  IMple 

had,  pr.ao  M.,  poot  f^«o  Y  otaaapa. 

Ibe  I>esifiis  sre  an 

aloraotjpad  moaala  of 

We  Ooort  Oom: 

of  eaciaoa,  aad  f  aality 

Models  of  erery 

workuif  order. 

Luoas   and   Dawlss. 

Modol  Makera,  C7.  Famacdoa 

Important  to  Photo, 

tioas  aad    Farm  ula  for  Maki 
failure  iBpoautile.  13  aiampa.' 


Sui  Slide*Beet.  good  maker.  neaHy  aew.  cvMt  £5 : 

a'j».>  .a.-Va  LaU»-He«.iK  top-fea»d.  What  cfh.'a^— Ta.w.  U.»i. 
N.  mui(a:e»  SaadeTUad. 

IVw  exchattjire  aad  part  easb.  one  «in.  bs£k-$«aivd  gap 

I  «r«^  -^^  SedL  .-a-.a^  v.vh  rack  ao«vsf«l  .  aiv  Ea<.Be  aald 
^■.••.  :|  H  r.ur.ai^waw  im  I~>a  T^^t.  T««  a,  a^.— D  W.j;. 
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to  expire)  ia  the  master  patent  for  trana- 
mitteraof  the  " granular "  type.  Themain 
feature  of  this  microphone  is  the  employ- 
ment ot  finely-powdored  carbon  in  a  loose 
state  between  thin  metallic  or  metal-oovered 

^^Blake  patent  is  the  next  to  expire 
after  the   Hunnings.     The   transmitter  is 

£  tented  in  this  country,  not  in  the  name  of 
3  inventor,  but  in  that  of  William  Bobert 
JAkg.  The  specificalion  contains  five 
oUims,  which  leUte  to  the  mounting  of  the 
*diaphragm,  electrodes,  springe,  and  adjost- 
ing  lever.  The  chief  features  of  the  Blake 
microphone  eeem  to  be  the  mounting  of  the 
two  ewctrodas  on  springB,  and  the  employ- 
ment of  spring  pressure  applied  on  one  ol 
its  faces  for  supporting  the  diaphragm. 

The  Crossley  patont  expires  twelve  days 
later  ^ha"  the  Blake.  The  chief  claim  m 
Otossley'B  speci&oation  is  for  a  "oom- 
wiund  microphone,  which  the  inventor 
defines  as  one  naving  three,  four  or 
carbon  penoils,  with  six,  eijtiht,  or  more 
points  of  contact,  as  diftenng  from  the 
"  ordinary "  or  simple  microphone  having 
only  one  pencil  <md  two  points  of  contact, 
as  in  the  Hughes.  As  regards  the  kind  of 
microphone  Qiat  is  likely  to  be  employed 
after  the  expiration  of  the  patente,  in  the 
writer's  opiuon,  it  is  in  some  such  form  as 
the  Gower,  Cro88ley,.or  Ader  that  the  micro- 
phone will  survive. 

Il&a  was  before  stated,  however,  the  Bell 
patent  has  now  expired,  throwing  open  free 


to  everyone  a^lephone  instrument  which  is 
fOl  that  oonld  be  desired,  and  in  Figs.  66, 67, 
and  68  are  shown  one  or  two  forms  now  in 
use. 

Fig.  66  shows  a  complete  telephone  instru- 
ment, having  two  magnetic  receivers  of  the 
"Watch"  form,  which  is  a  modification  at 
theBell.  One  of  these  telephone  "recei 
is  need  as  a  transmitter,  and  the  othei 

receiver,  or  both  con  be  used  as  rec 

when  listening,  if  desired.  The  instromentB 
lequira  no  battery,  as  the  signalling  is 
«ffected  by  magneto -generators  and  bella, 
which  ia  in  iteell  a  oonsid  arable  saving.  The 
talephoQes  ara  support<id  by  two  hooks  oi 
the  front  of  the  Keuerator  caae,  the  right- 
hand  hook  being  tiie  automatic  switch,  thtit 
by  the  weight  of  the  reoeiver  makes  the 
neceeaary  changes  from  "  rineing "  t<i 
"  speaking."  This  instrument  is  for  use  ol 
short  lines  up  to  about  two  miles  in  length. 
For  longer  diatancea,  or  vhsre  londei 
speech  is  diisired,  the  form  shown  in  F^.  67 


used.  The  magneto-generatot  and  bell,  it 
will  be  Been,  is  uoe  same  pattern  aa  in  the 
previous  form ;  but  the  instrument  has  two 
double-pole  Bell  tdepboBee,  Urns  forming  a 
very  powerful  set.  With  either  form  an 
Ader  or  Watch  reoeiver  can  be  fixed  on  the 
front  of  the  caae  for  use  aa  a  transmitter,  an 
addition  which  is  preferred  by  some  people 
as  being  more  oonvouient. 
"vA  form  of  telephone  inatmment  suitable 
far  short  lines  or  for  fitting  telephones  to 
ttdating  electric  bell  oircuite,  is  shown  in 
7ia.>68.  inie  instrument  haa  a  batterj 
switfh-case,  with  ringing  key  and  automatic 
swftck.  Two  hooks  will  be  seen  at  the 
bottom  of  the  switch-case,  and  when  the 
telephone  is  hanging  on  these  hooks  the 
metal  suspenaioQ  loop  connects  them  aaroas ; 
by  this  means,  cutting  oat  the  reoeiver  and 
thus  avoiding  ringing  tiuongh  the  leoeivei 
coil,  which  has  a  high  renaomce  compared 
to  the  rest  of  the  cironit.  A  separate  beU 
is  required,  except  when  fittiiw  the  tele- 
phones to  existmg  deobio-bell  circuits 
when  both  the  bell  and  bsttei7  then  ii 
use  are  emplojML 


CEUOIR  PIPI-OXOAI. 

1  N  mgemouH  method  of  arrangiiia  i 
J\.  organ  M  that  it  will  occupy  voiy  Ettl 
ipacs  haa  been  deviled  and  patented  bv  1 
J.  aildenleeTB  and  K.  E.  J.  MatUM 
rorbay  street,  Kentiah  Town,  the  buB 
inangiQg  the  part«  b«og  shown  in  the  iC 
■--- '-  -Minexed,  which  ■**  ■nfli*.;*****  »»  a. 


(on  a  reduced  scale)  ia  a  fiont  secttonal  eb 
taken  OB  the  tins  z^i  of  Fig.  1,  with  Ut 
and  pallet*  removed  for  the  sake  of  cl« 
Fig.  3  is  a  lectioQ  of  the  lower  part  of  th 
of  the  Bwell-CHse,  and  Fig.  4  ia  an  elevati' 
part  of  the  aame,  la  carryicig  out  the  inv 
the  pacentoei  employ  a  w<K>d  case,  a,  cloee 
a  height  ilightly  above  the  level  of  th 
board  i,  the  tep  fonning  the  aoondt 
on  which  can  be  placed  a  aeries  o 
of  {npsB.  In  the  drawinga  two  atape  o 
are  diown  so  placed,  being  marked  d 
respectiTBly.  AH  the  pipes  are  pli 
the  oatunJ  order  of  the  scale.  By  this  ai 
ment,  the  pallet  ;  of  each  pipe  is  neareai 
key  ;'  whiohopentea  it,  whereby  the  naoal 
bmird  is  riispeixed  with,  and  the  actio 
direot  or  quick  and  easy  as  that  of  a  pian 
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LONGITUDINAL     SECTIOU 
no  73 


LONGITUDINAL   ELEVATION 
FIG  74- 


Oliver  thiula '  it  would '  be  demrahls  to  hAva 
■nalyaM  nuide  of  fon  in  toiraa  of  fiO,  000  ip- 
lutiitaDte  whero  muiidiiictures  are  not  carried  ikl 


aUODEL  LOCOHOIITX-XAKIKG.- 
XVIL 

THK  Bocompanyiitg  flgnrei  show  the  en^na 
cotDjilate,  with  the  v&riotu  part«  slr^dy 
deB?Tibed  in  their  reUtions  to  ooe  another ;  uid 


through  the  centre  ot  bcdlfr  and  lamp  and  foot- 
vbta,  and  ihowa  Vba  yig'''''"''^  eccentric. 
X^.  74  ii  an  outncio  loo^tudinal  view,  giving 
a  iMirecf  idea  of  the  general  appearance  of  the 
model.  FiK'  75  ii  a  general  plan  lookiai  ' 
npon  the  UuJer ;  Fig.  76  ia  a  ciom 


liqg  dow 
m  throng! 


the  nnolce-boz  ahowinR  tha  eihaoit  pipea ;  and 
Fig.  77  ia  a  plan  of  the  ipirit-Iamp  and  c^  the 


__Bam  mlet  pipe  patnng  to  the  oyli  . .  _  . 

The  boiler  a»ciibed  in  the  laat  article  b  >ap- 
port^  by  Um  angle  brackets  A  of  eatt  bi«w, 
toMed  to  Qm  boiler  ends  and  to  the  foot-plate ' 
SiMnetimei  in  models  of  thin  clam  Uie  boOeT  is 
iMrelf  allowed  to  reat  upon  raceMea  cut  in  the 
tootplata  itaelf.  But  the  btaolMti  are  a  mora 
Mcure  Siting. 

In  the  drawing  of  the  boiler  ahown  in  the  last 
article  we  broaght  down  the  Maam-pip«  from  tb 
regulator  through  the  bottom  of  the  boilei 
From  tbence  the  pipe  la  bent  towarda  the  front  of 
the  engine  CFiga.  7S,  77,  B).  It  ia  ooonectad  to 
the  cylinders  D/  mnina  of  a  little"  tee-piece, 
Figs.  73.  77,  0.  Thia  it  abrHfoaating  made 
solid,  and  driUad  with  thiM  wajm  of  the  aame 
diameter  a«  tha  onlaide  ot  the  flft.     Into  the 


the  itetun- cheats,  F,  O.  Note  that  the  lan(* 
D  ia  bent  in  plan  (Fig.  77.  Thia  i>  done  tod 
one  of  the  receptacles  for  tha  wioka  of  tbe  q* 

l4ti«  aihaost  pipes  H  are  two  aainiUa  tab 
copper  pipe  brazed  into  the  bottom  of  ' 
cylmdera,  and  curved  downwards  ondemaath' 
steam  cheBtB  and  upwards  into  tha  amokab 
and  so  underneath  uie  chinmay  into  whkh  ' 
waste  steam  is  discharged. 

To  heat  the  water  in  tb«  boiler,  aa^il 
lamp  1,  Figs.  73,  74, 77,  u  attwihod  to  tkaiM 
the  (ngine.  It  ia  nude  of  tan  or«o^iec,  hUi 
at  the  edges,  the  hinder  part,  the  noaptedafai 
apiiit,  being  of  reotangnlar  fom,  mad  OM 
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PLA^J  OF  LAMP           ' 

drcular  tnbe  nuu  forward,  fumiehed  with  ci 
lar  nick.holdsrs.  It  is  attached  to  the  hinder 
end  of  the  footplate  with  solder  or  with  »cr 
there  is  no  other  attachment.  The  methylated 
spirit  with  which  the  lamp  ia  ted  may  be  pouted 
into  one  of  the  wick  openings,  or  an  opening 


CROSS    SECTION 
FIC76 


L  Two  Bpla«b^  E,  ue  fitted  orer  Hie  ddring- 
wbeelfl,  and  improve  the  appewance  ff  tne 
engine.  Tbej  ars  held  by  two  icrawi  paaliig 
into  the  foot-plate.  Tliej  an  CMtkig^  Qi» 
jNttenu  being  cnt  out  In  otrdlXMnL^ 


A  kind  of  banker,  L,  is  fitted  at  the  rear.     It 
it  merely  a  bit  of  iheot  tin,  bent,  and  (older 
the  foot-plute. 

A  hnffer-beam,  M,  ia  screwed  to  the  front  of 
the  engine.  loto  this,  solid  dummy  castings,  N, 
to  represent  buSers,  ore  screwed.  Similar  pieces, 
0,  are  screwed  at  the  hinder  end  of  the  engine. 
These  huSera,  O,  maf  be  atilised  tor  the  purpoae 
of  aecnring  the  spint-lamp  in  position.  Then 
the  bunker  plate  is  made  ai  a  continnalion  of  the 
hinder  end  of  rectangular  reoerroir  for  the  spirit. 

It  it  usual  to  cross-hatch  the  foot-plate  proper 
with  the  edge  of  a  file,  to  repreeant  a  chequered 
Burftiue.  This  ii  seen  at  the  rear  of  the  engine, 
and  has  a  neat  appeanince  (Fig.  lb). 

In  the  Bgurea,  P  is  the  steam-tap,  Q  the  water. 
tap,  R  the  boiIer-fiUer,  S  the  steam- whistle, 
referred  to  in  the  boiler  ardcle.  J,  . 


HOKX  CASPIBTBT:  SABSEN  ASS 
OTEES  AP7UASCI8. 

THERE  are  one  or  two  items  in  respect  to 
frame-making  in  general,  aa  well  as  those 
tor  garden  poipoeee,  that  it  wilt  be  as  well  to 
revert  to  before  carrying  the  subject  in  hand 
fuitber.  I  have  supposed  that  the  angles  of  the 
sashes  will  be  sucurea  by  pins.  Now  this  appears 
to  be  a  verj'  simple  matter,  and  yet  it  is  possible 
to  do  it  wrongly  ;  so  much  so,  indeed,  as  to  caiue 
the  pins  lokeep  the  joints  open  instead  of  dm  wing 
tbem  cloeely  together.  The  proper  way  to  do  i' 
Si  to  bore  the  bole  straight  through  the  part  ii 
which  the  mortise  is  cut— i.e.,  through  both 
cheeks  of  each  mortise — and  thai  1 1  put  ii  ' 
tenon,  and  with  the  seme  boiing-bit  j  iiat  i 
the  toion  for  its  own  hole ;  then  witlulraw  it,  and 
instead  of  boring  it  precisely  at  that  spot,  make 
the  hole  just  a  trifie  farther  from  the  end  of  such 
tenon,  neurer  to  its  shoulder— see  Fir.  e,  where, 
however,  the  difference  is  exaggerated.  When  in 
Uiis  case  the  ^in  is  driven  tlmiagh  one  cheek  of 
the  mortise,  it  must,  in  order  to  penetrate  the 
tenon,  dikw  itaelf  in  towards  the  shoulder,  which 
(being  oonical  and  nther  smaller  at  the  end)  it 
will  M  kble  to  do.  Thoa  the  mortise  will  be 
llaelf  dnwn  ap  qnite  snug  and  cloealy  into  con- 
tact with  the  shoulder  of  the  tenon.  Ko  such 
dnwbw  action  will  oocnr  if  the  hole  is  bored 
thnQn  when  the  tenon  ii  in  its  place. 
It  U  not  ray  often  that  oatdooi  jointing  ia| 


seeured  tj  wedges;  hut  these  are  used  exten- 
sively in  joinery,  and  the  angles  of  sashes  mlj 
be  so  held  if  desired.  The  objection  isthrit  glue, 
if  exposed  to  damp,  is  not  reliable ;  but  close- 
fitting  joints  tboa  united  almost  exclude  the 
damp,  especially  it  the  work  is  subsequently 
painted.  White-lead,  moreover,  is  often  used 
mstead  of  glue  tor  outdoor  work.  A  mortise 
intended  for  wedging  is  to  be  msde  as  before, 
and  then  is  enlarged  from  outside  by  cutting  a 
wedge-shaped  slice  from  each  side,  so  that  the 
tenon  no  longer  fill«  it  np  at  this  part.  Two 
wedges  are  then  driven  in  on  each  side,  or  rather 
each  edge,  of  the  tenon,  and  as  they  are  first  of 
oil  glued,   they  become  firmly  -attached  to  and 


cannot  afterwards  be  withdrawn  (Fig. 
Now  here  again  it  is  necessary  to  work  rightly. 
The  wedge  must  be  exactly  the  sume  thickncM 
as  the  tenon,  with  pamltel  aides,  and  it  must  be 
cut  aa  a  long  wedge,  and  only  sloped  on  the  aide 
bearing  on  the  mortise,  that  which  attaches  to 
the  tenon  beins;  left  untouched,  so  thnt  the  wedge 
is,  in  tact,  a  nght-angled  triangle  it  viewed  on 
either  of  its  Bat  stdes.  A  short  wedge  is  of  little 
n  securing  a  mortise  and  tenon  joint;  but 
without  ^ue  a  long  one  takes  a  very  firm 
grip  of  the  work. 

A  very  general  rule  in  fnuning  is  to  make  the 
tenons  with  a  haunch  or  honchion  (Fig.  8].  It 
is  considered  to  prevent  twisting,  and  to  weaken 
the  paifi  leas.  It  is  merely  leaving  the  bottom 
of  tht  tanon  of  foil  width.  In  setting  it  out,  the 
measure  Is,  as  usual,  fahjTi  on  the  line  aa  —i.e., 
the  inside  measure  ol  thi  frame  and  the  tenon  Is 
set  out  as  usual  with^  tin  bquare  and  striking 
knife,  or  a  a — and  the  mortise  gauge  to  mark  ita 
thieknass,  tb.  It  is  then  sawn  as  nsoal,  and 
after  the  cheek  pieces  have  been  t«dis^»A-,  "^ifc 
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width  of  Um  t«Don  U  Todaoed ;  bat  oolv  u  for  u 
tothe  hBDnch  intandad  to  bo  left.  The  mortiw 
It  aurkod  also  u  if  to  be  ont  the  fall  aue  of  the 
haunch  in  let&ig  it  oat;  and  a  aecond  lina  u 
diBwn  to  mark  the  ultimata  width  of  the  tenon. 
The  hc4e  it  then  cnt  to  this  line,  and  after  the 
ttDoo  i*  joined,  to  go  into  ita  place  u  a  good  fit, 
Am  mottiM  ia  ont  back  to  the  lecacd  line  deepls^ 
mongh  to  admit  the  hannchiao.  Inaide  meaanre 
ii  «lw*7i  the  beat  to  take  in  framing.  Another 
idTantage  of  hannobions  ia,  that  if  the  frame  ia 
giooved  to  hold  a  panel,  and  thia  srooTe  ia 
j^onghed  right  through  to  the  end  of  the  piecse, 
the  grooTs  can  be  so  arranged  aa  regards  width 
that  the  haoach  shall  eiacUy  fit  it,  ao  that  when 
;tbe  whole  ia  pat  together  no  gnwre  will  be  Men 


aoit  the  ttaS  to  be  uaad,  which  in  thia  caae  wm 
-a  sheet  being  Sft  long  and  3ft.  wide— and 

there  should  be  allowed  a  little  lap  before  and 
id.     a  to  i,   Fig.   9,  should  be,  therefore, 

m.  9in.,  or  2ft.  lOin.,  which  wiU  allow  2in.  or 
In  the  width.     A  little -under  Sft.   will  do 

well  tor  the  length,  so  that  one  sheet  ma;  cover 


'  on  the  ends  of  the  pieces.  Of  cotirU,  the  tenoned 
mece  will  have  it»  groore,  and  the  tenon  will  be 
ftiuBeiaotly  cutaway  to,  say,  the  line  xz,  Fig.  8. 
This  can  either  be  allowed  for  by  making  the 
moitiae  that  much  shorter,  or  it  can  be  filled 
by  the  wedge  which  will  be  inserted  at 
that  part,  aa  already  eiplained,  to  secure 
tlie  mmUae  and  tenon  together. 

Mortued  and  tenoned  work  is  the  foundation  of 
all  ont  and  indoor  carpentry,  of  however  rough  a 
nature  it  nay  be,  and  any  one  who  will  be  at 
paina  to  ncceed  in  this,  will  find  little  difGculty 
infeooing,  gate -malung,' building  ahedaand  tool- 
houses,  and  other  small  farm  erections.  The 
htttner  work  wiLL  natorally  tall  into  proteuionol 
hiutdg,  bnt  a  vast  deal  may  be  efiected  by  non- 

CtessJonaL  workmen.  Last  year  it  fell  to  my 
to  make  seveial  coops  for  the  fowls,  whidi 
were  ordered  to  be  of  a  mote  subalantial 
'fiharacter  than  uaual,  ao  as  to  be  more  like 
flztvrea,  but  yet,  to  a  certain  extent,  portable — 
i.e.,  two  men  can  move  them  if  required.  They 
proVed  snEQciently  aatiBfactory,  and  have  been 
multiplied  accordingly.  In  theao,  however,  no 
tenoned  joints  were  necessary,  aa  half-lap  waa 

Joite  snfficient  for  the  purpose.  The  plan  fol- 
>wed  in  thia  instance  dejiended,  as  ia  often  the  case, 
upon  the  material  in  Voek,  which  consisted  of 
Mine  sawn  qnartarin^  tin.  by  2in,  in  12ft. 
longtb.  I  buy  this  lort  of  atufi  at  the  aaw-milla, 
and  the  only  drawbaok  is  that  it  is  seldom  di^ 
■nd  MBwnad  otherwiia  it  ia  far  oheaper  than  if 
ptmhAMd  at  a   hmldn'a.    Hie  fanl  od  th« 


hntcheaor  coops  is  shown  in  Fig.  11 ;  bnt  the 
anudl  doon  are  too  luge,  being  intended  only 
(or  egms  of  chickens  or  duck£nga.  I  made 
some  of  two,  otheia  of  three,  and  one 
of  fonr  compartments,  divided  by  board- 
ing inside.  The  easiest  way  to  bnild  ii 
to  make,  for  a  three-compartment  one,  four 
frames  (Fig.  9)  of  the  quartering,  of,  say 
3tt.  ein.  high  in  front,  2ft.  Sin.  wide,  and  the 
same  of  the  back.  Thia  will  gire  about  the  right 
slopeatroof;  bnt  the  latter  nionld  be  planned  to 


black  Tarnishes  used  for  ontdoor  btdldingi,  iit 
to  cut,  to  nail,  and  to  lay  on  erenly  ;  tntiti 
require  some  rough  boanls  ander  it.     liuli 


uiTthini  i 
arly  to  laf 


material,    I 

Lay  the  pieot  ^ 

upon  the  floor  of  workshop,  and  lay  a 

place  upon  them,  taking  care  that(/iiM^ 
square  to  the  piece*  ed.  Shift  the  pieo**!^ 
it  appears  to  give  the  desired  slope,  andst* 


it  entirely.  It  ia  rather  expenttre 
trying  many  other  materials,  I  have 
oonduiion  that  zinc  is  the  most  to  be  relied  o 


also  less  olumsy  than  felt,  which  needs 
boarding  underneath,  or  it  will  sag  terribly. 
I  also  find  it  rot  speedily.  Another  capital  anb- 
stance  is  oilcloth,  «ncb  M  used  to  lay  down  in 
halls  and  paasagea.  A  ihabby  piece,  if  not  in 
hole*,  taired  ot  nmiihed  orei  witk  one  ot  ttw 


from  a  to  £  is  not  quite  the  width  of  joai 
(if  such  is  to  be  used),  and  then  peail  i 
where  each  crOMes  the  other.  It  ia  alwajt  n 
venient  to  arrange  Buch  work  to  meaSEis  I 
and  inches,  not  hiilvei  and  quarters.  Hsa 
measured  and  marked,  saw-cuta  must  be  ahk 
help  of  the  square  so  as  to  produce  the  hsIM 
joint  shown  at  Fig.  10.  Null  irith  i  liiintatfc 
not  cast — naila,  two  at  each  oomer,  wv 
KJmlet,  and  taking  care  not  to  split  ttw  rii 
It  wiU  not  show,  but  it  wiU  weakea  the  taUl 
and  you  will  also  be  painfully  conacioillrf'* 
workmanship,  which  feeling  will  deprinj*' 
all  real  satisfactian  with  the  work.  WklH 
of  these  have  been  made,  all  exactly  ik* 
out  of  winding,  set  them  up  in  place  oet^ 
surface — the  workshop  floor,  if  voa  caa  ftt 
completed  affair  out  when  flniahed  ;  if  not,*' 
a  level  foundation  (preferably  of  hrick,  H|.  I 
where  the  hutch  is  destined  to  staad,  andbsH 
placed  them  upright  and  eqoidiatant,  ItA 
alaterer's  batt«i  or  lath  along  the  tM 
hold  them  up,  and  wcnre  their  poA 
Qo  to  one  end  and  look  along  them  all  witt 
re  on  a  level  with  the  sloping  tope,  aai* 
.  ley  coincide,  also  look  along  tlie  fruot  t 
adjust  where  necearary ,  and  thin  it  will  be  a  | 
tbmg  to  tack  on  another  lath  ;  orvoacandc 
begin  to  nail  on  the  back  boards,  the  lid 
which  will  secure  the  fiamee  in  proper  poat 
In  really  good  work  use  Jin.  mafa^-bnai 
planed  on  one  side.  It  makes  aeatev  joint*, 
has  a  nice  appearanoe.  Featlier-odged  i 
(weather  boardiog)  will  do,  but  it  ia  &r  ^ai 
gives  more  trouble  in  nailing  it  cD, 
doea  not  look  neat  in  so  small  a  t^lding.  ft 
at  the  bottom  and  noil  on  the  back  in  thif' 
with  cnt  daap  or  wire  noils.  Let  tfc«»ni  onris 
theenda  forthopresentaconple  of  irto&M:  it 
prevent  the  naila  splitting  the  bouda,  and 
superfluoua  ttuff  can  be  cut  neatly  toUne  al 
wwda.  After  the  back  i«  nailed,  all  the  fci 
will  be  secured,  as  the  boarda  an  to  be  ndte 
•adiin  turn.  The  ends  will  he  ^MMKttev 
iQotL    Saw  each  hoard  nlotfy  aqMo^Mti 
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ngi^-^ta^  ve   *howii  ninind  to  th«  d!ui^»it    i?iL"'^S u!'ilZeS°"™cSd  dn'riMt  sau^^ti!^    minato for  ti«  uue  cultLog  ipIhI.    Tba.,  if  the 

r  bolt,  mtenng  tha  T-»lot    Ilia  i^dgU  ooMiooi ,  = ^---= =^5 limit  iru  plxnd  at  itn.  diameter,  it  would  nqutra 

1  tha  ngle  plata  an  dotted  to  paoaS  ofadjajt-  I  •  Br  D.  0.  WoaoiniD,  in  American  XtiehM,i.  300  rarolutiDiu  p«t  mlnnte,  which  would Vak^uiS. 
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rtut  at  boring  the  standard  for  tha  tpindla.    Th 
(ob  can  be  done  ae  aocuratelf  on  a  good  npri^ 


■bop.    V 


_ ,  —  _  J  a  p«itottlieb« 

rlata  ol  th«  dntl-prea.    Tha  flitoie  C  C,  a  ■< 
""""T  of  which  ii  «hown  aboTO,  * 


bfliDg  eosilf  troedap.    Tt 


Mt-Kreviallo«  OL „  -_-j ,.    _. 

traing  la  done  by  lue  of  the  sweep  in  the  borii 
Int.  and  by  a  (mall  drde,  but  I  ansgut  for  not 
VaoHnoe  the  plate,  a  taoe  new  of  which  is  shown  i 
D,  and  tbe  edae  of  which  is  shown  in  it*  pUi 
on  ttka  standard.  The  bottom  ot  this  plate  can  I 
planed  tene,  and  the  face  sqaared  nice  and  troe  on 
sood  true  faoe-plate  on  the  lathe.  This  tan  in  hel 
m  Its  place  by  the  flztore  abown  at  B.  Tl 
object  ot  thia  ii  not  tor  greater  accnnoy,  tor 
good  nuuihiniat  can  tme  ap  one  of  these  tsi 
aoouratel;  without  this  plate;  but  it  is  a  cor 
TOidence.  A  good  machimat  can  uw  a  acrew  J 
the  end  ot  sweep,  bat  tlie  indicator  ahown  at 
would  be  more  convenient. 

For  the  beneSt  of  aome  shopa  when  anch  borii 
is  not  doue,  I  wilt  my  that  a  good  way  to  arranf 
the  lower  beariug  is  to  bore  a  large  hole  tme,  an 
then  boahinK  it  so  after  wear  a  ne«  bathing  can  I 
pnt  in,  and  the  hole  be  aeain  accurate.  Tlitia  ui 
A  aleeve  tor  the  bar  to  slide  through,  and  keep  th 
bu  from  tumingin  thia  alaeve  b;  the  nee  ot  a  ke 
in  a  spline.  If  wa  bore  theae  botes  by  the  use  < 
-"--'-  -nded  cutters,  the  taper  hole  wiOi  a  tapi 
.J  — 1 ,  jj  ^^  we  will  get  a  geod  job. 


COVfTECTINO  BATTERY  CELLS. 

THE  simple  derios  tor  connecting  battery  oelli 
shown  in  the  sngraiing,   may  be  useful  I 
Buny.    Two  series  of  brasa  strips  are  arranged  i 


the  others.  These  atrips  are  oonnscted  with  th 
terminals  ot  the  cells  to  be  connected,  in  th 
■uoner  atiown  in  the  engranng,  and  there  ia  i 
<Hagnnai  row  of  holes  lor  reoeiylng  the  pings  lo 
«oiinacting  the  oslts  in  series.  WMo  these  plug 
■M  remored  and  plage  are  inserted  in  the  rows  o 
boles  made  atrojght  aerosa  the  series  of  ban,  th 
«alls  will  be  oounected  up  in  parallel. 


POLAEISATIOir    WITHOUT   A 
FOLAKIBER. 

I  HATE  acddentally  made  a  quite  osefol  diS' 
covery,  which  I  havs  not  seen  menlionec 
lietore.  In  order  to  potarue,  we  put  a  polariaei 
(Ifiool)  beneath  the  atue,  and  an  aoalyaer  (Niail 
•boTS  the  obJectiTe  (either  right  next  to  it,  at  tiu 
«od  ot  the  draw-tube,  oi  aboTe  the  eyepiece).  Thi 
aelenite  oomea  on  top  of  the  poUriaer.  Now,  1 
foand  that  the  polarissr  ii  not  absolntely  m- 
tfiapenaable.     Qiren  a  certain  polatiwing  ooudition 

of  the     «kv    ^i   A       MfIB        wffh    <nn«i«     f,w      1-M 


ai,  it  yon  want  diaplay'of  colour, 
aeieniu  on  t^  ot  the  alide,  or  anywhere  convenient 
to  yoa—ao  it  oomsB  beneath  the  analyser,  l^e 
colours  rsnd  crosaea)  will,  of  oooiee,  be  somewhat 
fainter  than  when  yon  tue  the  poUriaer  too.  In 
Older  to  get  the  best  diaplav,  it  will  be  neoeasary 
to  rotate  both  analyser  and  aelenite  nntil  in  the 
proper  relative  positions  ;  or,  to  speak  more 
«ornctly,  the  relative  position  of  the  F.A.  ot  the 
Mlenite  to  the  beam  ot  light  from  the  mirror 
deddea  the  more  or  less  inl«ise  coloratlan. 
With    any    other    aky,    the    polarisation    ia    not 

Thia  obeervation  Is  oiefal  in  so  fai  as  to  enable 
file  poeaessors  ot  miciosoopaa,  without  subetage 
fadlfties,  to  polarise  fairlj  well— under  tha  eiroum- 


SCIEKTmC    HEWS. 

IN  a  paper  recently  communicated  to  the  Boy 
Society  by  Dr.  Huggina,  Mr.  Keelor  givi 
the  reanlta  of  big  observations  of  the  apectrum  i 
the  great  nebula  of  OKon  made  at  the  Lick  Oil 
aarratory.  Ha  fixea  with  great  accuracy  tl 
position  of  the  chief  nebular  line,  and  diiposaa  ( 
the  idea  of  its  coincidence  with  the  magneaiuj 
fluting.  The  paper  ia  ot  much  interest  to  thoe 
who  work  with  the  spectroscope ;  but  Mj 
Sealer's  conclusions  are  briefly  stated  as  followB 
— Tha  nebular  Una  ia  0■^3  tenth-mStre  raoi 
refrangible  than  the  lower  ad^  ot  the  m«| 
nesinm  fluting;  the  nebular  line  tuts  no  re 
semblance  to  a  fluting;  flutings  and  lines  ( 
mognesinm,  which  oould  not  fail  to  appear  at  tb 
same  time  with  tba  fluting  at  X  500Q'3S,  ai 
entirely  absent  in  nebuLar  spectra. 


43°  North.  Tha  comet  was  about  2'  i 
diuneter,  and  it  bad  a  bright  central  condensa 
tion.  Mc.  Denning  reobservad  the  comet  i 
4.30  a.m.  on  Msrih  31,  and  found  the  dail 
motion  about  TO'  to  tha  South.  At  tha  end  i 
the  present  waek  it  will  be  situated  near  /)  An 
dromedie,  and  as  it  ia  a  tolerably  conspicuou 
object,  a  little  sweeping  in  tha  region  ot  the 
star  ought  to  reveal  it.  Aa  the  comet  is  movin, 
rapidly  towards  tha  sun's  place,  it  will  prob 
ably  disappeaT  in  two  or  three  weeks. 

What  appears  to  have  bean  the  some  come 
was  observed  from  the  Lick  Observatory  o 
Tuesday  by  Prof.  Barnard  at  8.44  p.m.  Th 
position  given  in  the  telegram  is  R.A.  Ih 
10m.  10s.,  N.  Dae.  44°;  fairly  bright,  with 
tail  15'  long. 

Tha  San  Fronooco  Eiamimr  ot  March  6  Con 
tains  an  article  by  Mr.  Collis  H.  Barton,  1 
which  he  gives  a  description  ol  a  device  invanta 
by  Prof,  fiornard,  o(  the  Lick  Observatory,  fo 
automatically  detecting  comets.  The  devic 
appears  to  be  on  arrangement  in  which  th 
properties  of  selenium  oru  taken  advantage  of 
A  priem  ia  placed  in  front  of  tha  objact-glsas 
but  instead  of  the  ocular  there  is  a  metalii 
diaphragm  with  slita  in  the  position  of  the  threi 
hydrocarbon  bands  in  tha  yellow,  green,  am 
blue.  Light  pBsaing  through  thaae  alits  tolls  oi 
to  a  plate  of  selenium  which  forma  one  aide  of  i 
Wheatstoae  bridge,  connected  to  a  battery  and  ai 
alanun.  Tha  taleacopa  is  made  by  automata 
machinery  to  sweep  the  aemi-diumal  arc  in  abon 
ten  minutea,  and  than,  after  ahifLing  northward 
ibont  two-thirds  of  the  "field,"  sweeping  baci 
again.  The  light  of  Sirius  is  insufficient  U 
iuturh  the  "bridge";  but  with  tha  taintea 
somet,  tha  priam  analyses  the  U^hc,  tha  balano 
if  the  Whentstone  Mdge  is  disturbed,  and  i 
:urTent  ia  sent  to  the  alarm  bell  in  Prof.  Bar. 
nord'a  bedroom,  or  elsewhere.  As  this  is  at 
important  invention  in  tha  machanicj  ot  astrO' 
lomy,  we  shall' expect  to  have  particuliurs  in  dui 
nurse  ;  but  enough  has  been  said  above  to  givi 
m  idea  of  the  device.  Prof.  Barnard  is  reportec 
« have  said: — -"You  remember  reading  of  tht 
jomat  discovered  by  Prof.  Zona  at  rolenno, 
Ifovember  Idth  of  last  yearf  Well,  this  cornel 
iras  fairly  bright  at  diacovary ;  but  lost  month, 
vhen  my  machine  was  just  completed,  it  had 
>ecome  sufficiently  taint  to  be  a  most  severe  test. 
)ne  night,  when  all  the  conditions  ware  farour- 
,ble,  I  started  the  flnder  several  degrees  from 
he  comet'a  position,  and  allowed  it  to  sweep 
lack  and  forth  in  tha  heavaos.  Sure  enough,  the 
istant  body — barely  visible  to  the  eye  through 
he  same  object-glass — was  instantly  detected, 
nd  my  experiment  proved  a  complete  success  '. ' ' 

The  Vatican  Obsurvatoiy,  which  Father  Denzn, 
lie  director,  says  revives  under  tha  patronage  of 
lOD  XIII.,  is  endeavouring  to  put  itself  into 
Qmmunication  with  other  observatories  by  means 
rimarily  of  an  exchange  of  publications. 

A  smatter   edition  of  Mr.   Arthur   Ccttam's 

Cbarta  of  tha  Constellations"  has  been 
isued  by  Mr.  E.  Star  lord,  of  Cockspur- 
:reet.  'This  smaller  edition  is  intended  for  the 
se  of  beginners,  and  some  additional  key-maps 
id  an  introduction  and  note*  have  been 
jipended.  Otherwise  tha  "Charts"  ore  a 
iprodoction  of  tha  original  drawings  by  phulo- 
thography,  but  on  a  smaller  scale  than  Uie 
Chorte  "  wa  reviewed  Nov.  16,  1889. 

The  death  is  announced  of  Mr.  David  Qreig, 


who  did  ao  much  to  briu^  the  aleam-plough  It  its 
present  degree  of  pertai;tion,  as  he  brought  to  tha 
aid  of  h'ls  co-workers  agricultural  experience  aa 
well  as  some  inventive  skill.  On  the  death  of  Mr. 
John  Fowler,  Mr.  Qreig  became  a  partner  in  the 
famous  Leeds  Steam  Plough  Works.  Ha  wm  in 
his  sixty-fourth  year. 

The  Zi>olagical  Society  has  made  a  move  in  a 
direction  which  will  be  widely  appreciated,  for 
the  council  have  awarded  tha  diver  medal  ol  the 
society  to  Mrs.  Edmonston,  of  Bunass  House, 
Unst,  and  Mr.  R.  Scott,  of  Melby,  Mainland, 
both  in  tha  Shetland  Islands,  as  representatiTei 
of  families  which  have  done  excellent  service  in 
preventing  the  extermination  of  the  great  Skua 
Gull,  Steroorarius  (Laatrisj  catarrhoctes,  a  bird 
unrivalled  for  boldness,  but  though  sometimes 
accused  of  preying  on  youag  lambs,  deserving 
preaervatiun  as  a  specimen  of  our  indigenous 
avifauna  remarkable  tor  its  cottrage,  and  even 
ferocity,  in  deteoce  of  its  young.  The  medals 
will  be  presented  on  April  29,  the  anniveraary 
meeting  of  the  society. 

The  lectures  founded  by  Sir  Thomas  Gresham 
will  be  read  to  the  public  on  the  foUowinf  days, 
at  6  o'clock  in  the  evening,  at  Oresham  College, 
Basinghall-atreet ; — Phyaic  (Dr.  Symes  Thomp- 
son;, April  T,  8,  9,  and  10;  Oeometiy  [Mr. 
Karl  Pearson] ,  April  14,  IS,  16,  and  IT;  Music 
[Dr.  Bridge),  April  21,  22,  23,  and  24;  Law' 
(JndgeAMy),  April  23,  29,  and  30,  and  May  1  ; 
Divinity  (Kev.  H.  E.  J.  Sevan),  May  4,  &,  S, 
and  S ;  Astronomy  (Hev.  E,  Ledger),  May  12, 
13,  14,  and  16 ;  and  Rhetoric  (Mr.  J.  E.  Nuoaj, 
May  19,  20,  21,  and  2/. 

Tha  Report  of  the  Board  of  liegents  of  tha 
Smithsonian  Institution  to  July  1888  ia  on  thia 
occasion  accompanied  by  a  volume  of  nearly  900 
pages,  being  a  report  of  the  U.S.  Natioaal 
Musenm  containing  papers  chiefly  of  interest  to 
intiquoriea,  ethnologists,  and  anthropologitli, 
though  there  are  several  other  papers  desdiptivB 
of  oollections  in  tha  Musenm. 

Some  volumes  of  the  Meteorological  Observa- 
bions  made  at  Adelaide  Observatory  by  Mr.  C. 
Todd,  the  Qovemmant  Astronomer  for  South 
Australia,  have  reached  us,  and  we  also  learn 
that  at  tha  request  of  the  Minister  of  Education 
Mr.  Todd  has  pnblished  the  results  of  his  weather 
[orecasts  for  1890,  showing  that  out  ot  30&  fore- 
»sts  82  per  cent,  were  verified,  while  13  par 
lent,  were  partially  verified.  'The  "  obaerva- 
dons"  are  of  much  utility  to  settlers  in  the 
wlony,  and  the  forecasts  uould  alao  be  of  nse 
n  certain  parts. 

Pro(.  Elihu  Thomson  flnds  in  his  experiments 
)n  the  physiological  effecta  of  alternate  currents, 
.hat  tha  (Ungei  of  the  current  diminiahas  as  (ha 
lumber  of  altemationB  per  seoond  is  increased. 
Thus  it  took  twenty  times  as  strong  a  current  to 
till  a  dog  when  the  altermitiona  were  4,S0D  per 
lacond  than  when  they  were  I'^O  per  second. 
IVhen  the  altamationa  were  300  per  eecond,  the 
current  was  only  half  as  dangeroua  to  life  as 
vhen  tha  alternations  were  120. 

Application  has  been  made  by  the  Thomson- 
iouston  International  Electric  Company  of 
iamburg  for  permission  to  work  an  under- 
■round  electric  railway  in  Berlin.  The  principal 
eatures  will  be  the  sama  as  those  employed  so 
uccesafully  in  the  City  and  South  London 
!lactrio  Railway. 

The  "gliding"  railway,  or  chamin  de  far 
;lissant,  exhibited  at  Paris  in  I)fS9,  has  been 
etablished  as  a,  short  length  at  the  Crystal 
'alace.  In  thii  construction  the  coaches  an 
rithout  wheels,  but  "  glide  "  on  a  Sim  o(  water 
etween  the  ' '  skates  ' '  of  the  carriage  and  the 
road  flat  rail  which  supports  the  weight.  Tha 
lotion  ia  effected  by  a  pressure  of  water  from 
ydrants  which  are  brought  into  play  as  the  tiain 
roceeda.  A  short  illuatrated  description  of  the 
'aris  dovii:e  will  be  found  on  ^.  101,  Sept.  27, 
B39,  and  it  is  a  portion  of  that  wtiich  bois  been  laid 
own  at  Sydenham. 

At  the  annnal  meeting  of  the  Federated  Inatita- 
on  of  Mining  Engineers  to  be  held  in  London  at 
la  end  of  Mny,  an  eihibition  ot  miners'  electric 
ifety-lampa  will  be  held,  and  exhibits  of  the  kind 
re  iuvitud. 

What  is  called  a  "  spokeless  "  cycle-wheel, 
IS  been  devised  by  Mr.  U.  W.  Douglas,  ot  Moor 
lew,  Newcastle- on -Tyne  He  useH  two  discs  ot 
My  thin  steel,  fastened  by  rivets  to  the  rim  of 
le  wheel,  and  mounted  on  an  oile  having  a 
..ght  and  a  left-hand  thread  cut  on  the  part 
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deal  of  attention  to  this  subject ;  brilliant  as 
the  results  of  his  inrestiflations,  and  even  more  so 
his  piofoimd  Tiews  on  their  significance,  they  are 
expressed  with  a  modesty  and  a  diffidence  that  is 
always  an  attiibate  of  high  attainments.  The 
Q.M.C.  is  indeed  to  be  congratulated  on  bcmg  the 
first  to  publish  these  TasUr  interestinff  and  import- 
ant researehee  by  their  dostinguished  Follow.  It 
is  to  be  hoped  that  the  columns  of  the  Bholibh 
MxGHAHio  may  help  to  promulgate  a  wider  know- 
ledge of  their  general  purport.  For  the  interesting 
detefls  your  readers  must  refer  to  the  original 
paper  and  photogrammes  in  the  pages  of  the  Journal 
^theSoaety. 
Hazch  29.  F.B.X.S. 


THE  DISSIPATION  OF  SKBBOT. 

[32204.]— As  no  one  has  favoured  us  with  an 
opmion  conoeming  the  doctrine  of  the  dissipation  of 
energy,  I  will  venture  a  few  more  words  on  the 
subject,  as  tiiere  still  seems  some  confusion  of  mind 
respeotmg  what  is  meant  by  a  form  of  energy. 

£i  Knowledge,  dated  January  1, 1886,  p.  102,  the 
late  Mr.  B.  A.  Proctor  defined  "  energy  *^  as  stored 
work,  and  "  force  "  as  whateyer  causes  or  changes 
moticHi,  the  effect  of  force  being  work.  The  word 
"  power  "  being  used  only  in  relation  to  mechanisms, 
niis  was  in  ezj^anafaon  to  Mr.  Edward  Clodd*s  use 
of  the  terms  "  energy,"  "  force."  and  "  power,"  in 
his  article  **  The  Stoir  of  Creation,"  at  pp.  41-2-3. 

In  accordance  with  this  explanation  a  form  of 
energy  may  be  defined  as  something  existing  in  the 
oniyerse  possessing  the  property  of  accomplishing 
some  definite  resmt,  su<m  as  condensing  mto  the 
smallest  poasible  compass  or  expanding  into  infinite 
■pace  the  matter  composing  the  mat^ial  uniyerse. 
Bthus  appears  that  wnateyer  may  be  their  number, 
the  forms  of  energy  contained  in  the  uniyerse  may 
be  dassed  in  two  main  divisions,  those  belonging  to 
contraction  and  those  of  expansion.  ThcKrefore, 
whether  contraotiye  or  expansiye  in  their  modes  of 
action,  all  these  entities  are  forms  of  energy. 

Force  may  be  defined  as  the  constant  state  of 
•tress,  strain,  or  tennon  existing  in  matter  through 
the  opposed  action  of  these  forms  of  energy,  and  is 
diyided  hito  potential  or  passiye  force,  and  kinetic 
or  active  force.  But  these  are  only  relatiye  terms, 
as  aU  force  is  kinetic,  the  material  uniyerse  being 
in  constant  motion. 

Now.  so  far  as  I  understand  it^  the  doctrine  of  the 
dissipaaon  of  energy  &  that  all  kmetio  force,  except- 
ing what  may  be  intercepted  b^  other  bodies  in 
qpace— a  very  }^^n\kaa&mii  portion — ^is  constantly 
being  radiated,  and  thus  disripated,  into  infinite 
naoei  the  consequence  being  the  ultimate  passage  of 
u  loroe,  or  the  expulsion,  from  the  suns  and  worlds 
eomposing  the  uniyerse  into  the  ethereal  medium ,  of 
one  of  these  two  classes  of  energy  and  the  ena  of 
an  existing  life.  But  is  this  so  ?  May  there  not  be 
■ome  little  error  i^  the  train  of  reasoning  which 
leads  to  this  conclusion  P    I  think  there  is. 

O.  T.  O.  H.  P. 


THB  LAWS   OF    FLTTID  PBESST7BB. 

[32205.]— I XUST  confess  that  Mr.  Banyard  (letter 
32177)  diq>lays  much  ingenuity  in  bringing  into  k, 
discussion  side  issues  whidi  have  nothing  to  do  with 
the  matter  m  hand,  whfle  he  slips  out  of  the  main 
argument  altogether.  But,  as  he  is  always  wrong 
in  nis  dimosions,  his  ingenuity  does  not  help  him 
much.  He  now  asks  me  to  put  a  vessel  fillea  with 
water— the  vessel  having  msloping  sides— on  a 
scale,  and  to  weigh  it,  so  as  to  ascertain  whether  it 
Ib  not  lighter  thui  a  similar  cylindrical  vessel  full 
of  water.  He  admits  that  the  gross  weight  will 
always  be  equal  to  the  weight  of  the  water  plus  the 
weight  of  the  vessel,  ana  yet  he  arrives  at  the 
strange  conclusion  that,  since  the  weight  of  the 
conical  vessel  full  of  water  is  less  than  that  of  the 
cylindrical  vessel  whenfuU,  "  therefore  the  pressure 
01  the  water  on  the  base  of  the  cone-shaped  vessel 
must  be  partly  counteracted  by  the  upwara  pressure 
of  the  water  on  its  insloping  sides."  As  he  con- 
tradicts himself,  no  answer  is  called  for;  but  I 
should  like  to  know  under  what  rule  of  logic  he 
arrives  at  his  wonderful  conclusion.  As  a  matter 
of  fact,  the  laws  of  fluid  pressure  and  the  hydro- 
static paradox  have  nothing  to  do  with  the  shape  of 
the  vessel  or  the  mass  of  fluid,  nor  is  there  any 
relation  between  the  pressures  inside  the  vessel  and 
its  pressure  on  the  scale. 

Mr.  Banyard  next  accuses  me  of  not  under- 
standing the  meaning  of  the  word  '*  vertical,"  and 
volunteers  the  information  that  vertical  lines  are 
not  parallel.  Well!  who  said  they  were?  Certainly 
not  I.  I  knew  that  before  Mr.  Banyard  had 
mastered  his  alphabet. 

I  shailbesorry  to  lose  Mr.  Banyard  as  an  antagon- 
ist—he  has  been  so  very  good-natured  in  accepting 
defeat  after  defeat  in  an  exemplary  manner  with- 
out showing  any  sign  of  resentment :  a  rare  gift — 
but  he  goes  too  far  in  asking  me  to  acknowledge 
errors  which  I  never  fell  into.  This  demand  looks 
like  a  joke,  although  I  am  too  stupid  to  see  the 
point  of  it. 

When  I  first  entered  upon  this  controversy  I  had 
a  very  low  opinion  of  my  ability  to  go  on  with  it. 


and  I  besought  the  mathematical  experts  to  lend 
me  a  hand.  So  they  did— after  a  fashion— and  I 
now  take  the  opportunity  of  acknowledging  how 
thankful  I  am  for  the  good  they  have  done  me — 
they  have  made  me  self-reliant.  I  now  find  that  I 
am  rather  better  tLan  thev  are  in  perception,  and 
that  their  admowledgea  superior  dexterity  in 
handling  mathematical  formule  is  often  renaered 
ineffectual  through  want  of  judgment.  Three  or 
four  months  ago  I  was  afraid  of  the  mathematicians. 
I  fear  them  no  longer.  I  have  taken  their  measure, 
and  have  found  that  I  am  their  equal,  even  on  their 
own  ground.  Ja.  ~ 


NOTBS  ON   EXPBBIKBNTS  BELATINa 
TO    TEBBBSTBIAL    UAQKBTISK, 
OOKDTTOTBD  IN  ST.   PAUL*S  OATHE- 
DBAIi     AND     AT     OOLDASH,    NEW- 
BTTBT,  1890. 

[32206.^— The  following  are  the  results  of  certain 
investigations  in  terresmal  magnetism,  bearing 
mainly  on  experiments  which  I  conducted  in  St. 
Paul's  Cathedral  last  summer,  and  subsequently  in 
my  own  observatory. 

The  first -mentioned  experiment,  which  was 
carried  out  with  great  care,  may  be  thus  described. 

First,  I  had  constructed  two  precisely  similar  in- 
struments, each  consisting  of  a  compound  magnet 
18in.  long,  susoended  by  the  usual  bi -filar  arrange- 
ment, inclosea  in  a  case  completely  exdudug 
currents  of  air,  and  mounted  on  a  firm,  but  adjust- 
able stage.  A  stalk  ^carrying  a  zinc  plate  was 
attached  below  to  the  centre  of  each  magnet,  which, 
dipping  into  a  glass  vessel  of  water,  served  to  c^eck 
accidental  vibrations.  By  simple  optical  means  the 
smallest  movement  of  each  needle  was  capable  of 
being  rew^tered  with  accuracy  against  a  finely- 
divided  boxwood  scale.  Both  instruments  were  tested 
for  a  length  of  time,  under  varying  conditions,  during 
all  hours,  in  the  same  and  different  localities,  and  also 
subject  to  the  influence  of  small  masses  of  iron 
placed  in  their  neighbourhood.  Under  all  such 
circumstances,  the  movements  of  the  needles  were 
in  close  accord. 

Then  on  the  13th  of  June  last.  I  repaired  to  St. 
Paulas  Cathedral,  and,  by  special  permission  of  tiie 
late  Dean,  placea  one  instrument  at  the  highest 
accessible  point  of  the  building,  and  the  other 
nearly  400ft.  vertically  below  it  in  the  cry^pt. 
Each  needle  was  then  carefully  set  at  nght 
angles  to  the  magnetic  meridian,  and  the  tempera- 
ture noted. 

Being  restricted  to  time,  I  purposely  chose  the 


BtQl  hours  of  a  summer's  night,  and  a 
(in  summer  months,  at  least)  the  HJ. 
periences  a  change  m  rate  or  dix«etion.  % 
a  colleague,  accurate  eye  ntiem  valMiiM  w>s 
every  10  minutes— from  9  p.m.  to  1  hoar  pa 
night,  and  the  results  obtained  axe  sabjsM 
compared  with  the  corresponding  pholB| 
which  have  been  kindly  supplied  me  Ikos 
Greenwich  and  Kew.  By  drawing  a  sesls  i 
lines  upon  these  photographic  traoea|  I  hm 
the  aid  of  a  lens,  expanoed  them,  and  ft 
records  shown  are  plotted  on  the  aaeomptioBfl 
amplitude  of  the  whole  range,  during  uesiti 
question,  was  sensibly  the  same  at  each  of  ft 
stations.  The  result  of  the  comparison  is  dk 
with  sufficient  detail  on  the  accompanying  di 
The  needle  at  the  high  elevation,  while  gifu^ 
the  same  general  trace  as  the  other  magnet^i 
on  the  whole,  a  quieter  movement  as  thou^l 
fluenced  by  disturbances  derived  from  earth. 

The  foUowing  experiments  relating  ts 
currrents,  subsequently  made  at  home,  sscb 
worthy  and  significant.  I  have  K^«i  a  di 
excavated  10ft.  oelow  the  sorfaoe  of  a  msri 
deep  sandy  loam,  in  which  no  bricks  or  sc 
possibly  containing  iron  has  been  admitted.  J 
chamber  I  have  a  galvanometer,  the  needls  of 
is  an  astatic  combination  of  great  eensibiHt 
pended  by  a  human  hair. 

Copper  earth-plates  are  sank  at  differeofc 
in  adjacent  meadows,  and  pairs  of  theee  ai%  t 
connected  (through  the  galvanometer  ooi) 
gauge  copper  wire,  guttapercha- covered, 
thus  been  made  dear  that,  thongh  the  stnogi 
rent  is  obtained  from  lines  connecting  poiili 
about  N.E.  and  S.W.,  other  oarrenta  axe  also 
passing  in  lines  nearly  at  right  angUt  t9  tku 
tion  at  the  same  motnent. 

Combining  this  fact  with  aU  the  TeliaUi 
have  been  able  to  glean,  the  cause  ^^mJ  eo 
earth  currents  appear  to  be  highly  oomplc 
possibly  intimately  connected  with  thoss 
tremors  and  stremes  (great  and  amall)  wU 
alwa,j  existent.  The  action  of  sun  and  raooa 
thus,  presumably,  be  a  principal  factor,  and  c 
with  constantly  varying  effect  on  the  seveB 
tions  of  the  earth's  surface,  highly  diveniis 
is^  not  only  by  land  and  ocean,  but  by  a 
differences  of  strata,  thickness,  and  tempe 
The  dominant  effect  of  the  sun,  at  least,  is  v 
tionable,  and  it  is  conceivable  how  in  the  mi 
constituents  of  the  crust  there  might  wd 
innumerable  nerve  centres  (so  to  speak)  eal) 
induction  by  the  earth*s  magnetism,  which  ako 
each  m  turn  be  quickened  as  tiiey  emeige  it 
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moUan  pitch  aa  will  kbont  com  It  tad  pmM  on  ths 
tiMk  of  ths  suROT.  Tiy  to  get  it  u  ten)  and 
oootnl  •>  poawbla,  and  ba  mux%,  whila  doing  thia,  to 
hara  tba  niimr  M  plMtd  M  not  to  tawtoh  tha  taoe. 
So  M  to  know  how  mnohliqaid  wHl  b«  nqoind  (or 
the  dnting  bath,  mapand  tha  minoi  ia  the 
aihwfag  TtMel,  aod  pout  enongh  Mdinair  water  in 
tOl  it  mdiea  half-way  up  tha  aldea  of  the  minor. 
lUe  It  ont  and  mnwaie  the  water,  and  that  will  be 
itit;  nqoired.  Now  to  dMm  th*  taoa  of 
nr — and  it  la  Important  that  it  ihould  not 

2  be  chemioallr  dean,  bat  tboroaglilj  Tinaed, 
with  oidinary  wai«T,  aod  then  with  diitiUea 
water  to  clean  it  of  the  diamicala  tund.  In 
order  to  do  ao,  turn  it  taoa  -  ap  over  a 
bowl  or  (Uah,  and  1st  tha  whole  be  at  level 
aa  poadblOi  and  poxsx  on  a  little  wftt«r  in  whioh 
Borne  oauabo  potash  ia  diMolved  ;  mb  gently  all  otst 
tbe  tM»  and  adge  with  a  mop  of  oottoa-wool,  held 
batwaaa  the  pout*  <a  a  pair  of  itrong  oompami, 
dipped  in  pitch,  to  prevent  the  add  and  alkafi  from 
famcUng  the  awtal  thar  are  made  of,  or  ituffed  in 
Oe  «od  of  a  tMt-tnbe.  Bioaa  well,  and  than  pour 
on  a  little  nitiio  amd,  and  repeat  the  procan  of 
gmilly  robbing  with  a  freah  mop  of  cottim.  Now, 
linaa  thoroughly  with  water,  and  again  with  dia- 
Uled  water,  and  place  it  faoe-down  on  a  lotip- 
nhte-if  a  amaU  murar,  in  dirtOled  water  anongh 
to  keep  the  face  of  it  wet  till  the  lilTering  bath  ii 
nady.  If  ths  mirror  ia  too  lai]RS  for  a  aoap-plkle, 
BMke  a  ahallow  tsmsI  Hka  tha  ailTeiing  one ;  then  it 
not  only  uvea  diatilled  water,  but  enables  the 
opvratioD  to  be  moie  perfect,  aa  the  bock  of  the 
Binor  can  ba  dried  white  resting  on  the  pUt«  or 
diah.  ThemirmrbelDg  ready  tor  the  bath,  the  next 
Job  ia  to  prepare  it.  The  flnt  thing  to  do  will  ba  to 
prepare  the  redndng  lolation,  or  get  a  chemlrt  to 
do  (O-  Ths  foUowing  qnantitiea  aie  to  make 
25oi. :— 810  Hiain*  of  pore  loaf-«Qgar.  300  graiua  of 
diatilled  water,  39  grains  of  pure  nitric  add,  i5 
drMhma  aloohol — good  clean  lum^augar  doei  quite 
aa  wall.  Pot  (he  whole  of  them  mto  a  clean  quart 
bottle,  ahake  them  till  the  luear  it  diaeolved, 
knd  then  add  enough  distillea  water  to  make 
760L.  It  will  be  beat  to  make  this  redncing 
aolntion  soma  time  before  it  u  required,  as 
it  growi  better  aa  it  gata  older.  The  uze  of  tb« 
minor  will  detennine  Uis  quantitiea  of  silver  and 
potadi  reqnlred—ll  gnin  to  the  iqnare  inch  is  about 
light. .  Now  let  na  rappoae  we  are  going  to  ailver  a 
6m.    If  we  hare  no  aoloa  to  waigh  our  qaantitiea, 

rit  a.ehemiat  to  put  into  a  perfectly  dean  bottle 
drachm  of  pure  nitrate  of  iQvar  in  2oi.  of  dia- 
1  water,  and  into  another  1  drachm  of 


oanitla  polaah  by  aleohol,  i 


»ntity  of 


liHapoli ^   . J _,   .. 

dMilleil  water,  and  bu^  a  gradoated  meanue,  « 
that,  as  we  have  30  grains  to  the  ounce  of  water, 
we  can  meaaure  our  quantitiea  to  a  nicety.  Oct 
Ukewiae  aome  atrong  t  quid  ammonia.,  say  loz.,  and 
hny  or  make  a  dropper  to  fit  in  the  neck  of  the 
bottle.  Take  a  dean  tumbler,  or  snj  gUss  vessel 
■mtaUei  and  ponr  into  it  as  much  mtrate  solntion 
uoontamaaboDt  S5  grains  ;  at  1)  groin  to  t^e  inch- 
it  will  take  about  43  altogether,  but  si  some  has  to 
be  dropped  in  alter  the  potash  it  must  not  all  bs  put 
inat&stgbut  only  about  ft.  Now  slowly  drop 
into  the  ntver  sotution  the  ammonia,  stirriog  all  the 
whila  vith  a  glass  lod  till  it  is  dear,  and  &)p  very 
alowly  BO  aa  to  get  no  more  ammonia  than  is  Just 
nsctteary  lo  dear  it.  This  is  important,  astoomudi 
ammonia  ruinsthc  bath.  When  dear  measureas 
much  of  the  potash  solution  that  contains  43  erains, 
pour  it  in  and  stir  wall.  Now  again  £op  in 
ammonia  till  clear  and  leave  no  precipitate. 
Now  drop  in  tha  silver  toiution  till  ths  whole 
ia  dear  brown,  or  semi-opaque  milky  colour ;  the 
dsai  brown  is  the  best ;  but  I  have  got  many 
splendid  films  when  It  was  aemi-opaque  milky 
__.         __:,»..,    .  ,  ■^'-jthebrown 

r  poor  into 


^Tering  Twaal,  and  add  distOlsd.walM  till  thai*  is 
aa  modi  aa  rcoaired,  aooording  to  previona  meaaur- 
ing.  Now  add  6  drachma  of  the  radudng  aolotion, 
atir  wall  with  another  bUm  rod,  and  earefullj 
inunane  the  mirror— don't  hurry— edge  Stat,  ao  aa 
to  aae  the  bath  ooma  over  the  face  and  no  bubblaa 


gently  01 
blotting 


aae  the  bath  . 
beneath  it,  and  all  being  wsU,  in  30  minute*«c  i  a 
hot  day— but  if  the  tempsratore  be  below  0°,  a 
little  loDger — yoo  will  have  a  beautiful  &lm .  As 
BOOH  as  it  is  taken  out  ot  the  bath,  let  the  tap  run 
on  it  till  it  is  well  rinsed,  and  then  rinse  with  dis- 
water.  Now  set  it  on  edge  to  dry,  or  press 
__y  on  the  lace  two  or  three  tbicknsseea  of  clean 
ittmg  paper,  and  when  it  is  perfectly  dry  it  is 
ready  for  polishing.  Now,  this  is  almoat  as  par- 
ticular as  figuring.  Much  baa  been  said  and 
written  that  oonveys  the  idea  that  the  deposited 
Qlm  being  so  thin,  that  itoould  be  polished  anyhow, 
and  not  spoil  a  good  mirror.  My  eiperuneut*  bavs 
shown  me  otherwise.  If.30  seconds'  rubbing  with  a 
light  tool  on  hard  glass  will  make  three  or  tour- 
hundredths  difference,  what  will  the  rubbing  with 
a  polishing'pad  one-tenth  the  size  ot  mirror  for 
several  minutes  do  on  a  soft  silver  surface?  My 
advice  is  :  poU^  with  a  pad  nearly  the  size  of  the 
miiror,  and  make  the  itioks  so  aa  to  rub  one'part 
no  more  than  another.  I  make  a  stiff  cardbo^.'d 
disc  ot  the  required  size,  and  fasten  a  big  bobbin  at 
the  back,  and  on  Che  face  put  four  or  five  layera  of 
cotton  wool.  Over  the  whale,  flna  level  wash-  j 
leather  with  rou^e  rubbed  into  it,  and  this,  if  care 


Bunien  bomv  for   heating    ignitiiic 
igniting  valve  in  the  lin.  opeoliig  MI. 

bvd*,  >a  made  out  of  steal,  with  •  bIm 

apinOle  end;  tb«  nid  ia  mamwai  Tan  liriii 
This  valve  la  pudied  IMst  tb*  OMmac  *' 
igniting  tabe  I?  tha  Bte«f  noadle  J,  whid  mtm 
into  the  endjof  pistoik,  and  lotted  mth  ■  not,  lid* 
Thespinlspnngintluihox  K  rotiml  thii^l 
the  next  out-stroke.  L  ia  tha  port  to  esfcaaliA 
M,  part  shown  ;  thia  vslva  ia  liftad  by  ' 
ths  end  of  side  shaft  N,  irork^  by  aa 
which  is  diivan  by  •  wheal  on  oruk-d 
wheels  are  2  to  1.  The  dottad  linaa  0, 
the  and  vi«w,  ia  the  poaitioD  of  tnitf^ 
spindle  ;  thia  end  visw  ahowa  tha  pistv^^ 
of  cylindsr  sod  with  its  acraw-bolta.  I  n^M 
what  the  greatest  presBiira  par  square  M**" 
in  cyliudar,  but  it  u  about  301b.  wlkan  altaaid 
the  Brat  in-stroka,  and  at  tha  momaot  stUiu 
very  much  higher :  but  I  baTa  DO  msaudtr* 
this  higher  pressure.  M 

[;3gS9.]— Kaklnv  AoaTimnIat(>Ta.-n  * 
BiiTTOXE.— You  can  certainly  make  UatelW 
to  Bt  your  stoneware  cells.  Aa  yon  asia  IB* 
togged  sa  to  the  manner  of  naing  tha  lad-bal^ 
I  will  describe  a  mode  by  mii».n»  of  whi(k]<il* 
make  a  fairly  good  accumulator.  Firrt  at  Ar 
your  platea  of  such  a  size  aa  to  anta  ■■''?? 
your  cells— say,  in  your  case,  41iii.  hi^  It>P 
wide — leaving  a  lug  tor  counactioo,  as  itnt 


[73B68.]— The  ZlroonU  LIkW.-A  good  deal 
was  written  some  years  ago  in  these  columns  about 
zirconia  cylinders  for  use  in  the  lantern ;  but  1 
believe  they  never  found  much  favour  with  experts. 
Mr.  Lewis  Wright  and  Mr.  Chadwick  have  ei- 
peiimeoted  with  zirconium  and  other  things,  but 
not  with  much  aucceas,  I  think.  Cbadwick  says 
("  Manual,''  p.  3T>  that  he  tried  a  French-made 
lantern  in  which  a  piece  of  oxide  of  zirconium  was 
used  instead  of  lime ;  but  he  found  it  "notaoim- 

ferishabls  as  It  had  been  represented.''  Zircooiaa, 
suspect,  will  not  last,  or  they  would  have  been 
used  for  the  incandescent  gas-burners,  which  du 
not  seem  to  thrive  with  magnesia  or  platinum. 

S.  It. 

[T39TC.]— Teating  Faint.—"  8m."  asks  what  I 
mean.  Allow  me  to  restate  my  query.  A  quick 
teat  wanted  of  ths  oomparitive  maritg  of  dilTureut 
paints  upon  ironwork,  the  basis  of  the  painU  being 
iron  Dies.  A.  F. 

[73981.]-Gas -EnKln  -I  herewith  send  a 
lectional  aketch  through  i'.:titre  line,  about  J  size. 
of  my  gas-engine,  showing  letails  of  cylinder  and 
water-jacket,  piston,  and  firina-valvo.  A  gun- 
metal    cylinder,    with    gan-metol    end    at    a^  iu 


aketdiat  A,  at  least  2in.  long,  and  Jin.  «iikl> 
connecting  up  together.  Now  acora  thsBi  ji" 
deeply  oU  over  with  a  sense  of  olosa  paiaMb 
with  a  bradawl.  Becross  the  linaa  twiv,  fit 
roughen  the  surface  all  over.  X^atly,  with  a  M 
poinlfld  awl,  puncture  linea  of  holea  (at  theiita 
about  8  to  ths  lineal  inch,  or  64  to  the  sqnaieia 
all  over  the  pUtes.     The  making  the  rod-lead  )■ 


atteut: 


r  thia 


cylinder  barrel,  at  the 
jacket  ia  auldeied  on— i 
cylinder,  when  i 


e  Ibat  11 


ilder    is   used.    The 
uoi,  nucu  uuide  complete,  is  fixed  to  the  cast- 

bed   with   ^'^lin.    screw   bolts.    B,   caat-irou 

piston  with  Qve  cast-iron  rings,  each  ring  is  ^in, 
wide  and  2,'„in.  diameter,  when  turned  /^m.  thick, 
with  a  slit  cut  across  i^in.  wide,  ao  that  they  can 
be  slipped  over  the  piston  into  the  reepectivu 
grooves,  turned  (in.  deep,  Jin.  wide,  in  (he  piston 
to  receive  them.  C,  water-jacket,  mode  out  of  No. 
IT  ll.W.Q.  sheet  copper,  book  joint  and  soldered. 
Tha  connections  for  water-pipes  DD  to  cistern,  not 
shown,  are  ot  brass,  soldered  and  riveted;  the 
jacket  ia  soldered  to  each  end  of  cjlii 


-a  purpoat,  |l 

jam-pot,  and  moke  yourself  a  knife  oat  at  a  laao 
firewood.    ■"-' ""-    -'  -    -    ■      -       -"^ 


ulphur 


ertedin 


:n  the  piaton  is  at 
end  of  out-atroke,~aa  ahown.'  F  is  the  igniting  tube 
holder,  with  a  ^m.  port  opening  to  igniting  tubs, 
Q,  indoaad  in  a  pomis  pot,  as  ahown.    Hi*  the 


1  brown  paste.   S 

take  youi  leaden  plates,  and  baginuiug  on  oiisa 
coat  them  thoroughly,  and  rub  well  into  thsk 
with  this  paste,  usin^  the  wooden  knifaasalfit 
toi  this  purpose.  W  hen  oae  aide  haa  been  i 
coated,  turn  the  platea  over,  and  repeat  ths  pcsi 
on  the  other  side,  being  careful  to  loav^  an  aifi 
about  iin.  wide  along  Qie  top  of  the  plates  [*■ 
ths  lugs  ore)  uncoated.  Rear  your  platea  up  e^ 
wise  in  a  warm,  diy  place  nndi  the  paate  a  qi 
dry.  In  the  mean  time,  cut  four  atripa  of  vnlMM 
iodiarubbe  '    ''      >■-'-■  ■-  -   - 
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that  the  voltage  of  a  cell  divided  bjr  its  reaistaace, 
and  the  revstance  of  the  outer  cirouit  together  ex- 
preased  in  ohma,  will  giye  the  onrrent  in  ampdree ; 
and  the  reaaon  a  larger  cell  givea  more  coirent  than 


QUEIUDBS. 


-•-»♦■ 


annaaeroneiathafttemfonalH^  an^^i^i'^frS^Sf '  7^  ^p^?  ;^^^^^ 

A  rant  cell  and  a  quart  oeU  of  muiJ  renatanee^ll  goM-the  rtOTe  nqoind,  a&d  the  degrees  of  heat,  and  if 

DothgiYe  the  aame  current,      xou  had  hotter  atudy  vanuohed  hot  or  oold  and  then  stoved,  and  the  varnish 

S.P.X.  a  little  more.  Bbunsl.  naed  T— Fooa  Old  Skibbo. 


[74057.)— Voimy  Ohui-Bngine.— I  fear  thia  ia 
inherent  in  thia  design,  aa  I  have  never  aeen  a  quiet 
Biaohopp  engine.  I  foraet  whettier  the  noiae  ia 
durinff  the  ezhauat  strole  (I  had  an  idea  that  it 
waa  during  the  explosion ;  but  it  ia  a  long  time  since 
I  saw  one,  and  I  may  be  miataken),  but  if  it  ia.  an 
exhauat-box  misht  help— not  otherwiae.  If  a  plain 
box  don*t  do,  fill  it  with  marUea.  I  forget  whose 
plan  thia  ia,  but  it  anawera  with  ateam. 

Olatton. 

[74062.]--Ooil.— To  Mb.  Boiiokb.— Your  aheeta, 
6in.  by  8in..  about  60  in  number,  will  do  very  well, 
though  prooably  your  ooil  would  bear  100.  I  ahould 
not  adviae  you  to  add  more  wire  on  vour  ooil,  unleaa 
you  remake  it.  The  flaaheapaasingDetween  clapper 
and  eore  indicate  that  the  ooil  leaka  badly.  You 
will  never  get  food  reaulta  until  tiiia  leakage  ia 
remedied.  InauTation,  insulation,  and  insulation 
are  the  three  requisites  in  a  good  spark  coil. 

S.  Bottohe. 

loft  Iron  Castings. — Cannot  these 
mnealed,  or  be  made  of  "malleable  " 

W. 


^^^^astings  w 
oast  iron? 


[74065.]  —  Fibre  in  Ulld  Steel  Plates.  — 
Pikctically  none,  if  of  ^ood  quality.  ** Fibre"  is 
caused  by  minute  quantities  of  slag  rolled  in  witti 
the  metal.  Bad  material  would  not  stand  being 
rolled  into  long  flaments  in  tlus  way ;  hence  fibrous 
iron  has  the  reputation  of  being  tough.  No  doubt 
it  is ;  but  if  the  slag  could  be  extracted  so  tiiat  the 
iron  was  identical  in  all  other  respects,  except  that ' 
it  was  not  weakened  by  the  dag^  it  would  oe  still 
strong^  and  equally  tough.  l£is  is  the  condition 
to  which  mild  steel  approiu^es.  Glatton. 


[74066.]— Telesoopes.— A  "  line  "  is,  I  believe, 
one- twelfth  of  an  inch;  22  lines  would  =  '{^ 
s  l*833in.  Glatton. 


[74066.]— Telescope. — A  "  line,"  as  a  measure, 
ia  one-twelfth  of  an  inch.  A  tenn  rarely  used  in 
connection  with  telescopes,  unless  they  are  of  the 
small  size,  such  as  opera- glasses,  binoculars,  and 
little  pocket  telescopes.  L.  S. 

[74067.]— Tramway.— If  "  J.  I.  S."  will  write 
to  Secretary  of  Bessbrook  and  Xewry  Electric 
Tramway,  Bessbrook,  Co.  Armagh,  he  will  be  ^lad 
to  give  particulars  of  a  three-mile  tnunway  driven 
by  eleotridty  generated  with  power  obtained  from 
a  small  river.  H.  H. 

[74067.1- Tramway.— If  the  local  conditions 
are  suitable,  and  there  is  sufficient  water,  this  can 
be  done.  It  has  been  done  in  a  tramway  between 
Port  Rush  and  the  Giant's  Causeway  in  the  North 
of  Ireland.  The  power  for  driving  this  dvnamo  is 
obtained  from  turbines  at  Port  Riuh.  The  line  is 
about  10  miles  long.  GiArroN.      i 

[^74068.]— A  Moonless  DContb.- If  Mr.  W.  R.  : 
Fairey  would  reflect  that  the  mean  interval  from 
one  full  moon  to  the  next  exceeds  29(  days,  and  that 
the  month  of  Februarv  usually  consists  of  28  days 
only,  he  would  see  that  there  cannot  be  anything 
very  remarkable  in  the  fact  of  this  month  occasion- 
ally passing  without  the  occurrence  of  any  full 
moon,  and  he  would  then  also  probably  be  able  to 
form  some  estimate  of  the  value  of  the  sbitement 
which  he  quotes,  that.  "  according  to  the  computa- 
tion of  astronomers,"  2|  millions  of  years  must 
elapse  before  such  an  event  can  be  repeated.  Has 
your  querist  riever  heard  or  read  of  wnat  is  known 
as  the  Metonic  Cyde,  the  period  of  which  is  19  years 
(corresponding  almost  exactly  with  236  lunations), 
after  woich  interval  the  lunar  phases  usually  recur 
on  the  same  days  of  the  month  P  H,  therefore,  he 
will  take  the  trouble  to  refer  to  any  almanac  for 
1885  he  will  find  that  the  month  of  February  again 
passed   without  a  full  moon.     It  is  sometimes  a 

Suzzle  to  me  to  understand  how  such  statements  as 
lis  can  gain  currency ;  but  when  one  bears  in  mind 
the  active  demand  tiiat  undoubtedly  exists  fur 
such  trash,  no  lack  of  supply  need  be  anticipated. 

W.  T.  N. 


[74070.1  —  Eleotrio  Light.-!  require  a  light  for 
aoont  1  or  Sep.  for  about  two  minutes  at  a  time,  and 
about  onoe  a  month.  As  I  want  it  instantly,  would  not 
a  small  lamp,  say  with  Ledanch^^  battery,  be  the  eheapoit 
and  the  beat  T  Please  say  what  size  lamp  u&d  number  of 
oellB?— Quick  Hatcs. 

1.74071. 1— Defective  Battery.— I  have  a  battery  of 
fire  cells  (Ain.  by  4in.)  Inner  odl— carbon  in  ntronqr 
solution  of  biehromate  of  potash,  and  two  ounces  of  sul- 
phuric acid;  outer  cell -zinc  rod  in  solution  of  rinc 
chloride,  and  one  drachm  of  sulphuric  This  battery 
will  only  produce  red  hrat  (fading  away  after  about 
SO  seconds)  in  a  small  **  breast-pin  "  lamp.  Oan  any 
reader  tdl  me  what  is  wrong,  and  what  c.p.-lamp  the 
battery  should  light  f  Also,  can  anyone  tell  me  whether 
it  is  better  and  cheaper  to  recharge  the  inner  cell  of  a 
T^edanchi^  battery,  or  to  buy  a  new  one  ready  charged  T— 
Lamplightsb. 

[74073.]— IClectrioal.— I  want  to  provide  that  on  a 
contact  being  made  automatically  a  weight  shall  be  set 
tree  to  fall,  and  thereby  set  In  moUon  anoth*^  mechanical 
arrangement,  and  I  should  be  glad  of  one  of  "onrs" 
would  give  me  a  hint  as  to  the  heart  size  of  weight  which 
could  be  liberated,  contact  beins  madf*  half  a  mile 
away  T  Xumber  of  Leclanch6  cells  can  be  used  up  to 
half  a  dozen.— R.  O.  | 

[7407.1.1— Bar-Bella.~Can  any  reader  give  me  the  ' 
name  of  a  book  on  the  use  of  the  bar-bells  ?    I  can  get 
exerciseii  on   the   ordinary   dumb-bells ;    but  little,  or 
nothing,  on  those. — R.  A.  G. 

[74074.]— Petroleum  Fuel  for  Steam-Bo ilera. 
— Bray*8  burner  is  illuxtrated  on  p.  IA,  Vol.  LIL.  and  ' 
stated  to  be  the  only  one  doing  good  work  in  RuH<da  in  all  ' 
lAxen  and  syrtcms  of  boilem.  Urquhart's  bumort  hto 
doing  excellent  work  in  Rusnia.  Thev  are  described  and 
illustrated  in  Emqinefrinq,  Vol.  XLVIL,  as  applied  to 
locomotive,  vertical,  and  Galloway  boilen  (see  pp.  130, 
166).  He  advocates  the'use  of  firebrick  in  connidenibin 
masses  in  the  firebox,  and  in  this  Messrs.  Harshnll  nnd 
Bovd  agree  with  him.  What  does  Mr.  Bray  <<Hy  T  Will 
"n.  B."  give  sketches,  showing  bnmer  applii.*d  to  the 
three  types  mentioned  above  !— Glattov. 

[74076.]  —  Hot-Water  Heatinir.  —  Would  «)ine 
reader  sav  where  I  can  get  information  regarding  liigh- 
prossure  W-watf'r  hestmg  T  sometimes  called  **  Fn-kin's 

Sstem."    What  are  the  best  kind  of  valves  to  use  ?  and 
njieof  coil,  boilers,  &c.  1— Hioii  Pssssubk. 

[74076.1  —  Dynamo.  —  To  Ma.  Bottokf.  —  I  am 
thinking  of  making  a  dynamo  of  the  Manchester  tvpe  fur  | 
incandescent  lighting,  giving  200c.p.  with  six  ampn.  at 
110  volts,  but  am  not  qiiite  certain  as  to  the  amount  and 
size  of  wire  (B.W.G.)  Also,  dimensions  of  armature 
(Gramme),  fleld-maimets,  and  pole-pieces,  and  what 
H.P.  would  be  required  to  drive  it  at  l.SOO  re%-8.  per 
minute  t  I  should  prefer  the  fleld-magn«;ts  to  be  made 
of  square  wrought  iron.  Would  90  segmcntx  on  the 
armature  prevent  sparking  at  the  brushes  ?  And  also,  if 
the  plain  rinr-punchin^.  mounted  on  gun -metal 
spiders,  would  be  as  efBaent  as  the  Paoinotti  cog.— Ak 
Apprsntigs. 

[74077.]  —  Dynamo,    Manchester.  —  To    Ma. 

BoTTnMK  —I  sm  building  a  dynamo.  Magnet  cores 
wrouKht-imn  Bin.  long.  2iin.  diam. ;  armature  4in.  diam., 
4in.  long.  What  c.p.,  with  incandescent  lamps,  will  l^ilb. 
No.  16  on  the  field,  and  '2\h.  Xo.  10  in  eight  sections  on 
srmsture  give,  and  what  power  will  bfl  r'sinircd  to  drive  \ 
it  f  What  results  would  an  armature,  built  of  bars  like 
Edison's,  give!  Theoretically,  is  this  not  the  bertkind 
of  armature  T  The  bars  are  bound  to  cut  all  the  lines  of 
force  existing  between  the  poles,  and  ther-)  is  practically 
no  resistance.    I  shall  be  obliged  for  reply.— Dikmo. 

[74''78.]  — €Uiw-B[amnierinfr>— {^)ome  months  airo  I 
sent  the  Editor  a  query,  anent  circular-f aw  hammering. 


sufficient  to  bring  down  the  cuiient  to  10 
Would  the  machines  require  more  power  to 
extim  resistaaoe  I    I  naniiot  test,  aa  the 
various  other  maehineiy. — ^Tkudkb. 

[74083.1— Small  DwBmmo.— lamdsriioQiofHl 
a  small  dynamo  to  liinit  about  ten  16e.p.  Isaqa  ^ 
Mr.  Bottone  kindly  tell  me  what  sue  F.lL's  ssda 
tore,  size  and  amount  of  wire,  Jke.  T  *H.  Stbu&u. 

r74064.]-El«ctrlc-ia||ht  Oarbons.-Iitkn 

suDstanoe  which  I  eould  utuiae  to  mend  abowe,  till 
a  lot  of  broken  ones  which  I  wlah  to  use  up  t  Vl| 
the  positive  carbons  oared  T  and  obliga.— -Tnini. 

[7406S.]— Horiaontsa  SniiiiM.— What  nai 

and  boiler  would  be  needed  to  drive  a  dTSsnaa 
requires  1-S4th  H.P.  T  'Whatnreasuieof  staSB.tiaiB 
of  metal  for  boiler  t  and  woalabrmsing  do  T  or,  21  mi 
is  necessary,  what  pitch  t — A.  J.  Baai 


[74086.1— Bnffine  for  Pynamo.— I  hsn  t  ■ 
horisontal  engine  (and  boiler).  The  cylinder a^a 
diam.  br  Sin.  stroke,  the  fir-iiriieel  im  Itin.  ia  diM,i 
the  working  pressure  is  lOOlb.  per  sqnare  iaA.  Is 
to  know  what  power  I  ooold  obMia  from  tUi  €tfm,t 
what  sixe  dynamo  I  ooold  mn  with  it«  sadtota 
10c.p.  lamps  I  eould  light,  and  what  wvmldbt  Aeh 
dynamo  I  ooold  have,  and  abont  the  pnoe  of  it!  iit 
I  am  not  asking  too  mooh,  would  yon  tell  su  lAaa 
be  a  safe  working  pressure  for  a  steel  boiler  f(t  k^ 
15in.  in  diam..  with  60  braaa  tubes  fin.  ia  dis&.«l 
boiler  made  of  steel  platee  S-I6in.  tliick  T  W«Kfl 
be  a  safe  pressure  pef^qnare  inch  t— Oiurar. 


unanswebed  queries. 


-•-•-•- 


tmd  tUU$  0/  fHsrist  wMek  i  amatn  mum* 
for  JkH  WMkt  art  Uutritd  te  IMs  ttsf,  andif  MtUl 
1  «rs  r«pMt§i  /om  wedu  afUnoardt,     W§  trust 
wtU  look  ootr  tk$  lialf  omd  oond  tsAol  i$^lorwu  tion 
tkegca»/orth$bmti^o/tJkoirfaiowoom»rSbtilor§, 


786S6.  Lettering  on  Glasa-Tb  *'  Biles,*'  471. 

78S68.  Mioroseope  Spot  Lens,  472. 

7867:1.  Fhoto-Micrography,  472. 

7877S.  Manillas,  p.  666. 

787ttt.  Wheelwright's  BsDoh,  666. 


and  in  his  reply,  he  told  me  to  look  up  back  numbers  and 
procure  "  Onmshaw,  on  Saws."  Well,  I  wrote  "  flpon," 
and  he  says  the. book  is  out  of  print.  I  then  thought  that 
an  advertisement  in  onr  Wanted  colunm  might  have 
some  chance  of  securing  that  work ;  but  it  has  failed,  and 
out  here  I  can  get  no  other  book  which  treats  on  ham- 
mering practicsJIy,  giving  the  shape  of  hammers  usol  and 
information  a^  to  the  manner  of  successfully  using  thr>m. 
I  truMt  ^onr  readers  will  not  think  I  am  asking  too  much 
in  this  Molated  spot,  where  it  in  impossible  to  go  and  see 
anything  oof*oeming  saw-hammering,  when  I  beg  them 
to  givf>  me  anv  information  they  possibly  can.  I  may  say 
that  I  have  **  Bale  on  Saw-Mills  "  and  Orimshaw's  sup- 
plement, so  that  a  repetition  of  these  works  would  oe 
needless.— William  Brown  lib.  Poet  Office,  Pretoria. 

'74n79.]— Capacity  of  Aocnxnulatora.— I  have 
four  accumulator  cells,  each  of  6  ampdre  fours'  capacity. 
I  wl>h  to  know  how  many  8c.  p.  lamps  they  will  light, 
snd  for  how  lonfjf  f  Am  I  right  if  I  reckon  it  as  follows : 
Ampere  hours  divided  by  hour  rate  of  discharge,  multiply 
the  product  by  the  £.lf.F.  of  the  four  cells,  then  divide 
the.  product  by  80,  for  the  number  of  watts  per  8c. p. 
lamp  T  Will  the  product  be  the  number  of  lamps  the 
battery  will  light  T  If  this  is  not  the  way  to  eet  at  it, 
will  you  p.ease  to  put  me  right  T  Also,  will  the  above 
reckoning  apply  to  any  number  of  cells !  —  EvaiNB 
Dkivrr. 

[74090.]— Problem.— A  board  is  12ft.  lonv,  12in.  wide 
at  one  end.  and  llin.  wide  at  the  other  end.  How  far 
fmra  one  end  should  this  board  be  cut  to  get  it  exactly  in 
half?  that  is,  we  want  the  same  number  of  square 
inches  in  each  piece.— No  Na. 

[74^81.]  Banjo.— Will"  Jo"  give  me  seme  hints  as 
t*  cleaning,  and  putting  on  new  heads  on  banjo  t  and 
al(K>  give  dimensions  of  an  English  oonoert-banjo  of  five 
strings !— BL  H.,  Victoria,  B.O. 

[74  S2.1  —  Series  Dynamo.  —  Oiven  a  powerfnl 
engine  driving  two  series  dynamos,  each  with  an  output 
of  260  volts,  16  aasp^fssf   Should  I  inssct  a  resistaaoe 


[74r87.]— Preaanre  in  Tanks.— Two 
with  water ;  one  bdng  9ft.  higrh  and  8ft.  square  iatmk 
and  open  at  the  top,  and  the  other  3ft.  hkkal| 
square.  A  ^in  pipe  6ft.  long  ia  eonneefaa  ittf 
smaller  tank,  making  its  total  heigibt  9ft.  BtqmA 
pre.  sure  in  each  tank  f— HrDao. 

[74r88.]-KedioalOoil.~Ih  some  eaili.tkU 
of  iron  wire  is  contained  in  a  brass  tabe,  whuk  art 
and  out  of  the  coiL    What  ia  the  diifeienes  la  tbdi 

Jnjduced  in  employing  the  bsaaa  tnbe,  and  IsailBf  Ml 
N  it  best  to  use  the  brass  tube,  or  not !  Ooffatttrt 
core  to  move  in  and  out  with  the  braoa  tube,  or  Aiit 
to  slide  over  the  core  to  inereaae  or  deenasetfeA# 
of  shock  ?  I  have  at  hand  lOoa.  of  No.  26  «ttD»«M 
copper  wire.  If  I  covered  thia  with  paraflb.  vsriitk 
as  good  as  being  silk  covered  T  and  would  it  k  ki  W 
for  the  sccondsxy  coil  T— ExPBBiKKyTa.usT. 

[74^80. -Aatro.  ObJeot-€l>lskM.— I  hsifftf4* 
gloss  'achromatic)  of  Sfin.  aperture.  It  isiipalsfe 
get  good  definition  without  usinff  a  diaphrsfal^^ 
ag.,  with  liin.  apsrture.  Ia  ttkin  aa  it  sltsikas 
the  o.g.  defective T  If  I  use  a  larger  dii|lBfS,lkai 
is  a  halo  of  white  light  round  the  star.— As0CL 

[74090.1 -Oaoillation  of  a  KailwayPodMa 

Van.— Will  some  kind  reader  inform  as  ita>* 
maximum  oscillation  of  a  post-otBce  van  fraa  eh*^ 
at  the  centm,  and  also  its  up  and  down  omThnaT** 
travelling  at  a  verv  high  speed  t  Also,  the  MiA^^ 
amtngi'ment  new  ia  use  for  transferring  BuiMs|P** 
from  traina  when  in  motion  T— J.  T.  P. 

[74'^91.]- Drains. —I  was  once  told  of  a  waiifc 
tocting  bad  gases  arising  froui  drains  tkzoni^wa 
traprt  ur  leakage,  by  means  of  some  kind  of  pspss^ 
in  a  chemical,  which,  in  the  preeenoe  of  the  gwudffp 
colour.  Could  Mr.  Wildig  or  some  one  kisOrri' 
what  the  chemical  is,  and  the  kind  of  sspal  Jri 
whether  the  preparation  is  poiaonooa.  and  i/itiflk|! 
-O.  3kL8. 

[71092.]— Dynamo.— To  Ma.  Borron.— IlM^ 
up  a  20cp.  dynamo  from  the  instroetioBS  givts  BP^ 
book  and  from  your  castings,  and  am  neatly  diafiai' 
to  find  it  will  not  work.  1  hare  pnt  fib.  Ko.  SDcsS^ 
ture,  and  .Sjlb.  on  the  field-magnets,  the  visttca 
Lfinnectionii  ocing  as  directed,  and  yet  I  eamat^i 
trace  of  a  cunvnt  though  driven  fkx>m  a  Isthrtft^ 
revolutionrt  a  minute.  With  throe  bidutssttceli' 
works  fairly  well  aa  a  motor,  the  poles  bei^ST'^A 
as  tt^ted  by  compass-needle.  Can  joa  kindlf  hift^ 
put  it  right !— Blatxkt. 

r74ru».]  -Battery-— "^ill  "ome  one  kindly  si'BJ' 
following  questions  i  What  axe  the  pxxyportiai'*^ 
&c.,  in  Bottone's solution?  Is  there  any  do^^ 
plosive  chlorates  being  formed  if  the  eUonliifi'T 
IS  added  last,  when  the  solution  has  got  eold!  ^^ 
the  effect  of  addins  chlorate  of  pnifc^th  to  thi  i  "" 
solution  of  sodium  oichromate  T — Bambo. 

[74094.]-"  The  New  Diamotype 

Photography  in  Aniline."— rnus  artids  SmM 
••  E.  M.,"  March  27),  signed  by  "J.  T.  M".,-  iJmI* 
very  important  item  of  information,  whJeh  ■» a^ 
difficult  for  amateurs  and  experimentalists  iaWN 
his  instructions,  especially  fur  those  who  leiiAi  is' 
country,  and  that  is— Where  can  the  ehemimlsteHl 
be  obtained  I  The  diaso  series  of  ehemlola  sIM 
of  great  interest  to  scienoe,  hare  Tecy  Uttte  Maiil 
chemists  in  general.  Some  years  ago,  whilst  IvylV 
experiments  with  salicvlic  acid,  t  wanted  "flhMaf 
lite  of  potash  " ;  but  vaVet  trying  to  obtain  it  fiaaa 
dozens  of  chemists  in  London,  and  also  wfaolsHlsft 
I  was  informed  by  one  and  all  that  (hef  knew  of  ai  i 
compound.  It  is  one  of  the  numerous  ^^^  eoopii 
influenced  by  light,  and  I  should  be  glad  to  kasvsl 
to  obtain  it,  as  well  as  some  of  the  ohemiosls : 
by  your  correspondent,  *' J.  T.  N.."  if 
be  good  enough  to  tell  me.— C.  W.  8. 

[74095.] -Unit  of  Bi60trloit7.— 'What  fa  tbiBi 
of  Trade  unit  of  eleetrioitf !  And  ^ribat  is  the  sM 
charge  per  B.T.  unit  for  sleotiio  ligt^^jng  in  Loislbi 

OCKAX.  ■ 

[74096.] -Boiling  Water  bw  Bieotrictty< 
wish  to  construct  an  applianos  whksn  will  bod  Iwlf  s| 
of  wat4>r  in  from  2  to  4  minutes,  and  continue  to  gift 
same  heat  for  at  least  half  an  hour.  It  must  be  tot 
on  and  off  when  desired.  Will  Mr.  Bottone,  or  a 
other  gentleman,  kindly  oblige  t  Please  stats  ss 
will  be,  and  what  it  will  cost  to  make  and  msfntff*' 

TuBPKDO. 


[740^.]— Ediaon  Jjalande 
read  the  interesting  aooonnt  of  the 
oeli  in  your  lasti  issue,  I  should  be 


ttery.  —  Ha^ 
m-Lalaadsbst 
oU^edlfs 
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latuework    for    a  51  a  t  k  u  it  s. 


-  Plate    I. 


Fig    22. 


leathoT  or  of  wood,  each  fixed  by  a  screw  at 
ouaeiid. 

This  covering  is  useful  in  preventing 
water  and  grit  from  falling  on  the  bear- 
inga,  which  would  spoil  the  lubrication  and 
grmd   away   the    epindle  bearing  rapidly. 


besides  making  it  untrue,  which  would  cuuho 
Iho  grindstone  to  turn  irregularly.  ]-"urther 
incouvonicDCU  would  bo  caused  by  tho  grit, 
making  tho  work  of  turning  the  stone  still 
more  laborious.  A  ring  of  braes  or  of 
leather,  which  forms  the  end  of  the  cord  or 


rod  connecting  tbe  treadle,  ia  now  hocAed 
on  to  tho  crank -pin. 

Tho  troodlo  may  be  fastened  to  the  frunt- 
work  in  sevoral  ways,  or  it  jbm,y  bs  left  fiw, 
to  rest  on  the  floor,  as  show  in  Fig.  17.  A 
simple  and  firm  method  of  fttfaMhiag  it,  ii  to 
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A  slot  ia  cut  in  Uie  rod  to  recoivo  the 
impulss-pin  ia  the  crutch.  This  slot  must 
be  vBTj  httia  wider  than  the  pin,  which  most 
be  (jmto  free,  but  hare  hardly  any  per- 
ceptible shake.    The  iunde  faces  of  slot  may 


U 


fR= 


be  rounded  alightlr,  and  should  be  polished, 
to  prevent  the  pin  binding,  should  the  pen- 
dulum by  any  means  acquire  a  slight  circolar 
motion. 

It  it  13  desired  to  make  the  clock  as  com- 
plete aa  poambls,  a  small  piece  of  apparatus 
can  be  added  to  secure  the  pondulum  while 
the  clock  ie  being  mored.  This,  of  course, 
is  not  absolutely  necessary,  but  is  a  very 
oseful  accessory. 

It  consists  of  a  block  of  brass,  A  (Fig.  O.i), 
to  which  th^  pendulum  rod  is  clsjnped  by 


plate,  a  fiat  spring  of  thin  brass,  which 
presses  against  the  back  pivot  of  chiming- 
oarrol  and  keeps  it  forward,  or  in  position 
for  oight-beO  chimes.  To  make  the  clock 
chimo  "  "Westminster  "  chimes,  it  is  evident 
wo  Toquire  something  to  hold  back  the  barrel 
against  the  spring,  and  keep  the  btidc  pivot 
shoulder  in  contact  with  the  back  plate. 
This  is  effected  by  means  of  tie  lever  A, 
oporatod  by  a  cam  pivot«d  to  a  brass  arm 
screwed  to  the  plate.  The  lever  is  kept  against 
the  cam  by  a  spring,  B.  The  spindle  upon 
which  the  cam  is  tued  comes  tnrough  the 
disl-plate,  and  has  a  hand  or  pointer  fixed 
to  it  mdicating  on  the  dial  wtketner  the  clock 
is  to  chimo  on  eight  or  four  bells.  The  cam 
is  turned  by  means  of  the  hand  or  pointer. 

Until  the  dial  is  made  the  exact  position 
for  the  cam  cannot  be  determined.  The 
spindle  must  be  of  ^th  steel,  squared  t« 
receive  the  hand,  and  passed  through  its 
brass  support.  A  slight  shoulder  upon  it 
prevents  it  going  too  nr  through,  ana  it  is 
kept  tight  by  a  pin  and  tTiin  brass  washer  at 
the  ba^,  the  said  washer  being  hammered 
concave  to  form  a  kind  of  sprint. 

In  addition  to  c/iamjini/  tJie  ahimes,  some 
of  those  clocks  are  provided  with  mechanism 
to  prevent  the  clock  striking  or  chiming  at  ail. 
Such  an  addition  is  very  useful  at  times,  when 
the  noise  of  chiming  at  every  quarter  would 
bo  objectionable.  The  desired  effect  is 
obtained  by  means  of  a  lever  pivoted  to  the 
frout  plat«,  having  a  hook  at  the  end,  which 


B  troublesome   to  make,  and  rsQ 


dark  wood,  carre^f  or  otherwisevi 
mented.  In  this  case  figores  of  boas  ■ 
ivory  can  be  fixed  upon  it,  and  hands  otfi 
same  material  used.     Such  dials  ban  *  *■ 


dealers,  as  also  can  the  engraved  cirdeifl 
comer  pieces  for  the  other  diida.  Hovm 
I  will  assume  that  the  majori^  of  nk 

Sirefer  a  metal  dial,  and  also  one  of  tha  «■ 
arm — viz.,  an  "  arch  dial"  like  that ^ 


rjf.  ^8 


^r^'/S 


lover  18  raised  or  depressed  by  another  cam 

mounted  in  a  similar  manner  to  that  just 
doBcribod.  The  pointer  on  the  dial  indicating 
"chimo"  or  "silent,"  I  think  it  is  un- 
necessary to  illustrate  its  action,  and  will 
only  say  that  it  must  not  foul  the  warning 
loTors,  &c. 

47.-Xlie  Dial. 

There  ie  perhaps   nothing    in  the  clock 

which  dejfends    more    on  the  fancy  of  the 


means  of  a  thumbscrew.  When  not  in  use, 
the  screw  is  screwed  into  a  hole  in  one  of 
the  lower  comers  of  the  plate  where  it  will 
not  be  in  the  way.  The  block  A  is  fixed  by 
a  screw  and  ateody-pin  to  the  lower  part  of 
the  back  plate  in  a  central  position. 

46,— The  Chlmlnc  "  Ohanse,"  &e. 

Though  thia  cannot  be  entirely  made  till 

the  dial  ia  finished,  the  mechanism  will  be 

aow  described  by  way  of  completing  all  that 


^'y  '/6 


r/(^.    €fy 


\ 


maker  than  the  dial.  The  simplest  possible 
form  would  be  one  made  of  sheet  iron,  and 
pointed.  But  this  looks  rather  mean  for  a 
TOod  clock.  A  bettor  way  ia  to  make  it  of 
brass,  French  silvered  and  pointed,  or  en- 
graved and  blacked  in.  If  raised  circles  are 
added,  the  effect  will  be  much  better  still. 

There  can  be  little  doubt  that  what  ia 
known  as  the  "Old  English"  atylo  of  dial 
ifl  the  most  effective.  Fig.  S7  ahowa  such  a 
dial.  The  back  is  of  sheet  brass  lacquered. 
connection  with  the  The  circles  are  brass,  silvered,  engraved,  and 
blacked  in.  The  ornamental  comers  ate  cast 
brass,  pinned  on,  and  gilt.   Sutii  dials,  how- 


haSj'to  be    said 
"movement." 
In  Fig.  96  will  beiseen,  fixed  to  the  back 


in  Fig.  97.  The  n>ual  dimenaons  ini 
follows;  but  they  can,  of  course,  bemiilt 

to  suit  individual  tastes  : — The  lovsr^NJ 
portionis  tiiin.  to9in. ;  the  "aich"tw' 
circle  of  Cin.  diameter  ;  the  hoar  circle  SJ( 
dism.  outside,  and  5^in.  ineideto  6in.  Jfii 
decided  to  have  a  "chime  and  silent " sda 
in  addition  to  a  "  change  of  oliimet"KlM 
two  small  circles  will  be  iequind,Blil! 
side,  in  the  "arch,"  If  only  the  clui|i< 
chimes,  one  in  the  centre  will  be  midiJa 
diameter. 

The  dial-plate  is  made  of  sherf  ta* 
iron,  aa  the  case  may  be,  about  Mti*^ 
To  this  four  "  feet "  are  riveted  iittsM* 
manner  as  the  pillars  -were  rivetsiti^ 
back  plate.  Fig.  9S  shoirs  dimenunMi* 
of  these  feet.  The  lower  ends  A.  paMtkMj^' 
holes  in  the  front  plate,  and  aie  ismhIV | 
pins  inside.  They  muet  be  plaoed  us* 
edges  of  the  plate  in  poaitions  vlwn  ifi 
interfere  with  nothing  either  in  b<at(' 
behind  the  plate. 

The  easiest  way  to  mark  centte-hdil': 
key-holes,  is  to  pin  dial  to  front  platg,P 
having  removed  all  the  wlteel-woTkrBi>U 
on  the  back  through  the  holes.  HT  * 
then  be  drilled  and  opened  oat  to  nf<* 
size.  If  a  raised  hour-circle  ia  mads,  il^ 
be  cut  from  metal  nearly  ^in.  tli^  ■ 
ecre":t'}  ui.  from  the  back.  CotoK 
also  must  bo  either  pinned  on  or  aam 
the  back. 

The  directions  for  "French  mt^m 
have  been  given  several  timee  in  tUifi' 
already ;  but  I  will  repeat  them  hen  iH* 
benefit  of  any  who  have  not  back  nurf** 
refer  to.  Dissolve  some  pure  silveri^ 
acid  and  water  (one  acid  to  two  mI^ 
procure  some  nitrate  of  silvBrandW' 
in  water.  Add  acme  common  salt  k^ 
cipitate  the  silver  jn  the  form  (rf«f 
chloride.  Thia  will  collect  in  thefsBi'' 
thick  white  mass.  Carefully  drain  li 
liquid,  and  fill  up  with  -water.  Ditf' 
again  after  it  has  settled,  and  nnrf  I* 
operation  several  times  to  thoroo^Uj*^ 
it.  Mix  this  paste  witli  an  equal  nli^ 
each  of  salt  and  cream  of  tartar,  and  pi* 
well  together. 

Before  this  mixture  is  applied,  thi* 
must  be  thoroughly  cleaned  with  mts^ 
Ayr  atone,  and  afterwards  have  a  poM 
t  even  grain  put  on  in  one  direction  "f^f^ 
'  flue  pumice  and  plenty  of  water,  wj 
surface  is  now  charged  with  salt  by  malM* 
a  pad  and  some  fine  salt  and  water,  tlua'' 
paste  ia  rubbed  on  till  the  dial  asnuDM' 
even  white  appearance.  It  is  finisbtl* 
with  cream  of  tartar  alone,  and  fl* 
thuroiitj/il'/  washed  immediate j. 

A  novice  will  not  find  it  easy  to  obtw' 
nice  even  grain  at  the  first  attempt,  bat  <■ 
a  few  trials  on  odd  pieces  of  hiaH.'J 
knack  will  be  acquired.  Km  piupiiitirj 
silver  in  the  paste  has  a  neat  deal  tsdi^ 
the  grain  and  colour.    Too  muk  wBlH 
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i  observed  throughoat.  All  ulvered 
ibould  have  a  coat  of  thin,  light- 
id  TamiBh. 

'  little  need  be  aaid  about  tiie  banda. 
inute-band  has  a  email  aquore  hole  ia 
atre,  which  fits  cm  the  square  on 
.  pinion.  The  hour-hand  fits  oa  the 
jr  formed  on  hour-wheel  pipBi  Ei^d  ia 
T  means  of  a  email,  screw.  The  chime 
lent  hands    fit  on  squares  on  their 

and  must  be  sufBdently  strong  to  bo 

by  the  hand. 


nOLOOY  POB  STUDENTS. 

tvARn  Atbl»o,   D.Sc.   Load.,  FelloiT  of 

Univeraity  College,  Londoa. 
Dhaiitar  III.— Fraotloal  Work. 

natural  Bciences  can  only  be  learned 
nicUcally.  Not  one  of  them  can  be 
d  by  the  aid  of  books  or  lectures.  Whilst 
ds  absolutely  of  all  natoial  sciences,  from 

to  human  physiqlogy,  it  holds  most 
Lty  of  geology.  Let  the  student  at  the 
face  the  fact  that  this   science  most  be 

continued,  and  ended  in  the  open  air. 
all,  let  teachers  remember  that  so  long  as 
:e  only  teaching  hy  word  of  month,  or 
or   diagrams,    or  specimens  iiidoora,  they 

teaching  thoroughly,  or  even  honestly. 
ifteinooDs  in  the  field  mider  the  guidance 
lod  geologist  are  worth  a  whole  course  of 
1.  Every  reader  ia  most  esmestly  urged 
end.  And  if  the  good  geologist  is  not  to 
et  even  the  beginner  bear  m  mind  that 

few  hints,  now  to  be  given,  and  with 
e  and  perseverance,  he  can  in  a,  very  abort 
am  to  read  the  lessons  of  the  rocks  for 

3urse,  be  will  read  them  earlier  and  the 
laily,  if  he  avails  hlmiialf  of  the  results  of 
rk  of  others  more  skilled  than  he.  Thos, 
be  will  coUect  rock  Bpecimens  and  fossils, 
;  make  use  of  geological  museums  and 
ons  to  learn  the  names  and  natures  of  the 
md  fossils,  and  to  help  him  in  deciding 
lis  particolar  "Quits'  are.  The  most 
cdlection,  like  the  best  glossary,  is  that 
}y  tbe  student  himself.  But  this  is  not 
ent  him  from  visiting  the  Natural  History 
neut  of  the  British  Musenm  at  South 
gton,  or  the  Geological  Museum  in 
i-street^  nor  from,   if  he    Can  afford  it, 

for  lumseLt  a  geological  oollection  of 
ind  fossils,  such  as  those  supplied  by 
.  F.  Butler,  M.A.,  158,  BrompUm-road, 
T.  R.  Oregory,  8B,  Charlotte- street, 
e,  W.  :  T.  D.  Sussell,  78,  Newgale- 
ike  fashion,  he  will  avail  himself  of  the 
7  geograjjiical  maps,   and   also   of  the 

geological  ones.  Of  the  fonnar,  the 
los  Survey  maps  of  Britain,  on  the  scale 
to  a  mile,  are  most  useful,  but  are  cnm- 
ind  quite  out  of  the  reach  of  the  ordinary 
t,  except  by  way  of  reading-rooms  and 
It.  The  reduced  Urdnancemap  of  Cruchley 
1  the  mile)  is  more  than  enough  tor  most 
al  purposes.  This  map  is  published  by 
.  F.  Cruchley,  81,  Fleet-street. 
of  the  best  of  the  geological  maps  is  that 

Andrew  Kamsay.  It  can  be  obtained 
»ly  (Messrs.  £d«ard  Stanford  and  Sons), 
L  much  ampler  scale  is  to  be  found  at  ^ 
ingof  Bamsay'a  work  on  "The Physical 
ly  snd  Geography  of  Great  Britain,"  pub- 
by  the  same  Srm.  Tbe  frontispiece  to  Dr. 
iratd's  "  Qeologv  of  England  and  Wales  " 
'  a  very  admirable  geological  map,  about 
T  in  size  between  the  two  Samsay  mi  ~  ~ 
v'oodward  map  has  thu  advantage  of 
f  a  fragment  ot  the  north-west  coast 
I,  and  showing  the  identity  in  geological 
of  the  land  on  the  two  opposite  sides  of 
.gliah  ChanneL 

se  two  maps  show  the  geoloncal  natu 
flerent  psjts  ot  the  Umted  Kingdom  by 
!.  Fig.  1,  founded  on  them,  shows  this  by 
of  flgnres.  ' 

the  rtudent  must  also  leun  to  make  geo- 
maps  for  himself.  Ums  id  the  particular 
>  may  be  studyiog.  Tina  ii  of  the  very 
iportanoe — is  ss  absolutely  nimlliil  to  the 
;ady   of  geology   u  t^  diwootion  and 


Kc!^' 


Vm.  1 


description  of  plants  or  nnTmal.  ore  to  the  botanist 

tbe  zoologist. 

Before,  however,  givinga  few  practical  hints 
as  to  the  method  of  making  geological  maps,  let 
us  assume  that  our  student  is  stuting  out  on  a 
Keologicol  eicornon^et  us  see  how  he  should 
be  eqnipped,  how  be  is  to  observe,  and  how  he  is 
t«  recorl  the  result  of  his  observations.     To  this 


s  to  the  meaning  of  two  geological  terms  that, 
_s  a  matter  of  fact  are,  for  the  most  part,  in 
ordinary  everyd^  use. 

Crust  of  the  Earth,  Book,  Fossil,  have  been 
dealt  with.  The  two  other  terms  that  will  come  nr 


n  the  notes  now  tobegiTen  npon  practioJ  work 
tfl  "  strata"  snd,"  dip.    A  large  number  of  rooks 


are  met  with  in  the  form  of  a  series  of  layers  or 
beds  or  strata.  £<rafHRi,thatwbichiBBtiewed,  Any- 
one walldDg  aloog  the  sen  shore  soon  sees  in  the 
cliffs  these  layers  piled  upon  layers,  strata  upon 
strata.  Fig.  2,  e.g.,  is  a  represectation  of  the 
face  of  the  t<^  of  the  cliff  at  Walton-on-the- 
Naze,  copied  from  Prof.  Preatwich's  work.  In 
quarries  and  pits  inland,  the  same  appearance  ift 


Fia.  3. 

oontinually  met  with,  snd  in  Pig.  3  are  shown  a 
series  of  sbsta  as  seen  in  an  inland  pit. 

The  strata  in  both  these  cases  are  horizontal, 
but  very  .often,  as  in  Fig.  i,  d,  they  are  not 
horizonfid,  but  tiltad  np  at  an  angle,  h  in  the 
figure  are  horiamtal  strata,  iJ  are  inclined.  The 
angular  enionnt    of    dsviation.  <A  •»■  "-oisSasH^ 
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itrktoin  from  the  horuontal  line  is  c&Iled  tKe 
angle  of  dipiOrahoTtljthedip.  ifinFig.  4  haTem 
dip  of  abaat  80°. 

Now  fint,  u  to  eqoipment.  Let  tbia  be  u 
lif-Iit  ai  possible.  Strong  boota«  dniple  clothes, 
and  plenty  of  pockets.  A  map  of  the  district— 
i.e.,  a  geognphical  map,  on  as  large  a  icale  a* 
may  be  conTeniant.  It  is  vise  to  have  this  map, 
which  is  necessarily  large,  cnt  up  into  corefnl^- 
lettered  or  numbered  slipe,  ssy,  6in.  by  tin.  The 
ilipe  can  be  carried  in  a  nottboof;,  and  kept  in 
place  bv  an  indiambber  band- 
Besides  the  ordinary  pffKili  for  note-maHng, 
some  coloured  pendli  are  usefol  in  at  once  Doting 
the  particnlar  kind  of  rock  mass  met  with.  White, 
A.g.,  misbt  denote  cbaU ;  black,  coal ;  red, 
claj ;  and  ao  on. 

A  lajK  for  measuring,  and  a  eompatt  for  taking 
yonr  bearings.    The  ordinary  compass,  Fig.  5, 


1iai  the  card  orei  which  the  magnetic  needle 
moTSa  divided  into  sixteen  sections.  The  lines 
between  the  aections  teiminate  in  the  lirteen 
ponta  of  the  eompan.  Of  these  p^tt  foot  an 
eudinal— N(arth),  BCaat),  8(onth),  W(eit).  The 
four  intermediate  point*  midway  between  theee 
ue,  reipectiTely,  N{OTtb)  B{Mt},  Sfooth)  £(aat}, 
8(oiith)  W(est),  N(orth)  W(eet).  And  freight 
poinla  between  the  cardinals  and  the  intar- 
mediatea  are  marked  N.N.E.,  E.N.E.,  E.S.E., 

,S.S.E.,  8.8. W.,  W.8.W.,  W.N.W.,  N.N.W. 


until  the  needle,  which  remains  stationaty,  is 
over  a  line  that  woold  be  18°  to  the  left  of  A'.— 
i.e.,  aboDt  four-fifths  of  the  distance  between  N. 
and  N.N.W. 

Now,  one  looks  backwards  and  forwards  from 
the  centre  of  the  compaas  to  the  choKh,  once  or 
twice,  and  ohaerres  the  pwnt  in  the  drcwnf erence 
that  i«  in  a  line  with  the  object.  Let  us  assume 
thatthilis,  say,  S.S.E.  Upon  the  map  a  pencil 
ahoold  now  be  kid,  lying  acroas  the  diorch,  or 
whatever  object  has  been  chosen,  and  ninning 
from  it  in  tne  direction  S.S.B.  Somewhera  in 
that  line  the  obeerrer  is  stuiding. 

To  find  the  point  in  the  line  where  he  is,  his 
beaiing  upon  a  second  abject  must  be  taken. 
This  second  object  should  be  as  nearly  as  possible 
on  a  line  at  right  angles  to  the  fiist:  in  our 
aanuned  case,  either  W.S.W.  or  E.N.E,  As 
reanlt  of  this  second  bearing,  the  pencil  lying 
opon  the  map  acroM  object  Xo.  2  and  in  the 
ascertained  direction  will  give  us  another  line 
somewhere  in  which  the  obeerrer  is.  Clearly,  his 
exact  poation  on  the  map  is  at  the  point  where 
these  two  lines  intersecL 

For  obtaining  rock  and  fossil  ■paamens,  a 
hammtr  is  naceesarY.  7\e.  6  represents  the 
banuner  k  need  on  the  OeoloRicAl  Surrey.  The 
endmarkedfcanbeoaedisachiBel.  Thehanuner 
can  be  carried  in  the  leather  sheath  i,  hanging 
from  the  belt  b.  Theflap/preTent«thehimmer 
from  tonching  the  coat,      c  c  is  a  case  for  the 


ling  the  ganenU  Iszture  of  a  rock,  the 
finer  markings  on  a  shell,  kc 

To  determine  the  dip  of  strata,  a  dip  meaaoier 
or  efiiuncl^r  is  oeed.  iXtn;  (kline),  dip;  fUTpor 
(metron),  a  meunre.  Fig.  7  repreeents  a  com- 
bined compass  and  clinometer  that  is  very  port- 
aide.  It  IS  a  fiat  metal  case  of  the  sixe  and 
shape  of  a  watch,  and  with  a  face  of  white 
enamel,  on  which  are  marked  the  points  of  the 
comnse.  Further,  the  four  spaces  between  N 
and  E.,  E.  and  S.,  B.  and  W.,  W.  and  N.  are 
each  divided  into  90°.  A  bnsa  pendulum  is 
placed  upon  the  central  pivot.  To  me  outer 
of  the  case  is  Axed  a  piece  of 


a  piece  of  metal,  upon  which 


Oftoi,  when  one  is  working  in  the  open  air, 
It  is  necoBSury  to  determine  precisely  where  one 
is;  to  note,  in  fact,  one's  own  peeitdoit  on  the 
map.  This  is  done  by  taking  two  bearings  upon 
two  objecta,  mcli  u  a  house  or  a  church,  that  are 
marked  npmi  the  nup. 

To  take  your  bearing  iip<»i,  ear,  a  church,  the 
oonpaMielieldneartbeeye,  whidiisatthesame 
time  fixed  upon  the  dmrch.  Hie  needle,  of 
OonrM,  is  pointing  towards  the  north ;— not  quite 
the  w»tli,  batabont  18°  to  the  left  aide,  or  weat 
rfdmnotth.    The  oompass is  now  turned  KFiuid 


the  clinometer  can  be  mads  to  Btand,  and  w  ben 
it  is  upon  a  horizontal  auriace  the  pendulum 
points  to  0".  Placed  upon  any  inclined  stratum, 
the  number  to  which  the  pendulum  then  poinla 
obviously  gives  the  nnmber  of  degrees  of  the 
angle  of  dip. 

For  collecting  specimens,  paptr  for  hard  rocks, 
Sr^«  for  Bandy  ones,  Acriri  icith  tBadding  for 
braibible  fosmls  are  all  needed.  Hard  rocks 
should  be  trimmed  as  far  as  possible  to  a  flat 
shapeandanniformaiis;  Sia.long  by  2in,  broad 
by  lin.  thick  are  workable  dimensions.  Finally, 


a  trifhtaiB  hL 
«t — ut  him  ri 


abottli^ 
acAA. 

Uowinpa  and  amicnKcfc 
the  vwfa\an  of  the  nqc 
tkovgh,  ID  trath,  luitiiai 
Lber  that,  eren  with  oolj' 
IT,  a  knife,  id 
do  a  veiT  Iif 


amount  of  teal  work. 

In  the  next  cbapt«r  «r«  will  try  to  ihov  kn 
that  work  should  be  dona. 


HOW   TO    COITBTSUCT  A 

PH0FOOAAPH.*-III 

By  W.  Gnj.ETT. 

lO.-SUdins'    TnbM. 

rHESE  oonnst  of  two  concentric  tubes  En 
over  one  of  the  guide- rods,  shown  ia  ]a^ 
idinal  section  at  Fig.  13.  The  wiwller  til) 
]in.  diameter  insidu,  and  Ain.  thick,  lum< 
lenjgth  of  egin. ;  the  lM«r  tube  i  whidi  t 
lynz  thia,  i*6)in.  in  lengUh,  having  Usinsdttt 
outnde  diimelen  Hi".  *nd  ilin.  ntfteAiii 
In  each  and  of  both  theee  tabea  btaM  pl^: 
are  firmly  sweated,  about  ^in.  in  leoglL  -k 
plugi  in  the  small  tube  having  holes  vlid' 
sccorately  on  the  guide-rod  :  while  the  plifii 
the  Urge  tube  should  hare  hole*  comqoiq 
to  the  eitenul  diameter  of  the  «mI1  tite  ■ 
which  they  make  a  perfect  fit.  Br  foiie  ill 
not  mean  (^Alfy  :  butso  thattharBiano '-dd>' 
whatever,  and  that  a  small  amount  oiSfi^ 
move  the  tubes  either  in  a  rotai7  ■■'■I 
motion  whoi  the  bearing  aurfaoea  anWliU- 
The  plug  ^  at  the  rirht-hand  end  of  alLtAt 
is  made  urget  than  the  othara  to  streoifta^ 
tube,  whii£  is  turned  down  half  ito  tMA" 
for  tjin.  The  left-band  end  of  the  lainl>i>i 
also  turned  down  half  ita  fhi-'  t—  for  f/^,  aa 
at  /  On  the  small  tube,  at  jin.  from  ttwlnai' 
down  part,  is  sweated  a  hnua  collar,  ^,  '^^ 
its  external  diameter  being  tlie  i"*^  ai  0ui^ 
the  large  tube. 
A  piece  of  ^in.  braes,  the  atae  and  At^  i'' 
screwed  on  the  end  of  the  large  tube  is  "d* 
position  Uiat  the  centn  of  the  alot  is  en  *> 
centre  of  the  brass  collar  tU     This  alot  is  b  > 


the  work  is  more  advanced. 

11.— lEotloii-I^war. 
This  is  shown  at  Fig.  14,  and  ia  cathtaA^ 
inus.  The  hole  a  should  be  of  nich  a  aiclil 
jghtly  on  the  tumed-down  part  of  Iba  14 
diding  tube.  The  half-hole  b,  which  islba" 
»  fit  on  ^e  main  shaft,  must  be  diilM  ^ 
tapped  as  a  complete  hole,  which  can  be  diwt 
leaving  the  metal  of  sufGdent  width  to  aBv' 
this  prooedore,  afterwarda  cutting  the  ■■# 
""  -  thceadia  cnt* 


Up 


of  ^e  I 


e  diameter  and  tJiread  si  I* 


of  the  main  shaft- 
On  the  end  of  lever  over  the  threaded  iM' 
circle,  a  recess,  t,  is  cut  lin.  in  depth,  to  Ubfli 
repeating  lever  next  to  be  daaciibed.  Ta 
motiun-lever  being  finished,  it  ia  aweated  in  pka 
on  the  Uko  tube,  the  lerer  being  on  &■ 
opposite  side  of  the  tube  to  the  nnall  idtti 
piece  t.  Fig.  IS- 
IS .— B«paatln(-L«Ter. 

This  is  of  round  braji  rod  ^L  

as  a,  Fig-  Ifi-  One  end  <d  thia  rod  ia  driDeil  (* 
a  short  depth  to  take  a  onallboaie  handle,)-  "Ot 
other  end  ia  cut  nearly  half-way  thronj^  "  "* 
e,  to  fit  into  the  receM  on  the  motion-lr 
where  it  is  fsstened  bv  meana  of  two  scien 
the  holes  of  which  are  diown  by  tAe  dotted  Its' 

"  d  may  be  uther  bttit  faun  ^ 
od,  or  cut  ont  of  *  l^ate ;  its  •«■ 


parallel  to  the  shoe,  so  that  it  may  fit 
the  round  rod  a,  to  which  it  ia  farts 
means  of  one  screw,  *,  which  (crew  nma  j 
dicularly  to  the  fiat  part  of  the  reoeaa  e. 

On  the  stem  of  the  ahoe,  at  {in.  from  the  tifi 
is  pivoted  a  email  lever  /,  forked  at  one  end  U 
en&ace  the  item.     Thia  M«all  lam  ia  ^ 
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■y_--f.j«„ 


r-^-\   ' 


bom  the  tip  to  the  cmtn  of  ^Tot.  A  small 
hole  near  ttte  oentre  t>ke*  one  and  tA  a  apiral 
■pring:  jf ,  the  other  end  lieuig  bateued  to  the  rod 
a  by  mean<  oi  a  imall  acrew. 

'~  —  HiipiMrtliiK  Ooloaa. 


Then 
ftc,  can 


e  Bade  from  tuok  Iwui  tuM  hftving 


iti  ontaide  dUm.  ^}ui.'  It  i«  ihown  in  part  aeetlon 
at  Fig.  16,  haring  at  one  end,  a,  an  internal 
thread  □!  -ffiii.  cut  for  about  tin.  in  de^th,  the 
oppoaite  end  having  a  hole,  b,  ol  Each  a  nie  that 
the  tnmed-down  part  ol  the  amalltabeci,  Fig.  13, 
may  fit  tightly  therein. 
At  a  diitanoe  of  lAtn.  bom  the  centre  o(  the 


hole  i,  a  KmaU  hole  of  Ain.  ii  drUlsd  and  tappwl 
at  right  aoglea  to  the  length  of  the  bole  b. 

This  is  to  take  the  pillar  canying  the  adjust- 
ing screw  of  the  tnming-tool,  preaently  to  he 
described.  The  oolnma  ooir  being  flnuhed, 
it  can  be  sweated  in  ita  place  on  the  anall 
altiiing  tube.     »^4. 
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14.~  Boaxing-  Foat. 
Fig'  14  ftivd  the  dimeneiOHi  ani 
«t  tluB,  which  is  to  be  Bcreired  into  the  threaded 
hole  at  the  top  ol  the  BupportioK  colunui.  It  can 
heaiUietacaBtiiig,  or  built  QpaBioIlowg:  Aleogth 
of  bnua  tod,  «,  Jin.  diam.,  ii  Bwesled  into  a 
piece  of  hisBsrod,  i,  iVu-  dUm.,  lo  ai  to  project 
l^in.  Over  the  Jin.  lodisalippedabrauTaiheT 
t,  jtn.  diam.,  reMing  against  the  larger  rod  6, 
where  it  is  Simly  aolderad.  Tbia  part  t  haa  a 
tluwui  cnt  on  it  correaponding  to  that  in  the 
anppoiting  colnmn.  The  end  d  hai  a  -hia.  thread 
cnt  on  it,  and  the  rod  a  it  Hiightl;  flattened,  aa  at 
r,  to  fit  A  projection  in  a  -wtuher/,  which  ii  i^in. 
tDick.  An  hexagonal  nut;  about  I'^in.  thick  is 
them  made  to  fit  on  the  thread  rf-  The  surface 
of  the  rod  <^  and  also  the  face  of  washer  «,  muat  bs 
quite  tme  and  smooth,  so  as  to  form  a  good  bear- 
ing surface. 

16.— Stop-PUt*. 
This  is  iVin.  thiclc,  cat  to  the  shajM  of  a'.  Fig. 
IB,  out  of  hniu.  Two  pillars,  b,  aimilar  to  the 
contact  posts  of  an  electric  b^  are  made  from 
braas  rod,  Jin.  diameter,  having  a  screw  at  the 
bottom  hy  means  of  which  they  are  fastened  to 
the  plate  through  the  holes  dd.  Two  thumb- 
screws, e,  which  have  milled -beaded  lock-nuts  /, 
aremadetOBCrewintothehoieinthe  pillars,  caseen 
at  a.  The  position  of  these  pillais,  when  screwed 
to  the  plate  with  the  milled-beads  uppermost, 
should  be  such  that  the  axis  of  the  screw  <  makes 
an  angle  of  about  6°,  with  a  line  running  through 
the  centre  of  each  pillar  perpendicular  to  the  line 
joining  the  centres  of  the  pillars,  the  angle  being 
on  that  aide  of  each  line  fuithest  from  the  centre 
of  Uie  plate. 

Two  small  holes,  A  A,  about  ^in.  diameter,  are 

drilled  dose  to  the  hole  g,  the  distance  of  these 

holeaapart  not  exceeding  ilin.,  and  of  c        ~    ' 

equal  distances  on  each  side  of  the  hole  ff. 

"'      ■. — ^        16. — TumiaK-TooL 

Before  the  record  of  any  sound  can  be  engraved 
on  the  wax  cylinders,  the  sur&ce  of  the  wax 
must  be  always  truly  turned  o5.  To  do  this  I 
have  shown  in  Figs.  13  20  the  method  I  have 
.  adopted,  the  lettering  in  both  figures  being  the 
same.  A  brass  ring,  a,  of  rectangular  cross 
ncUon,  has  tour  holes  bored  so  that  their  centres 
form  the  four  comers  of  a  square.  Two  of  these 
holes  diametrivallj  opposite  are  threaded  to  take 
thumb-screws,  b  b,  jin.  diameter,  which  have 
lock-nuts,  ee,  both  screws  and  nuU  having  milled 
heads.  The  end  of  the  screws  are  conical,  and 
extend  into  small  holes  in  the  supporting  column, 
seen  in  section  ds  d,  the  position  of  the  line  run- 
ning through  these  holes  being  parallel  to  the 
'  Iraigtb  of  tSe  hole  b.  Fig.  16.  The  holes  in  the 
supporting  column  must,  of  course,  be  smaller  than 
the lai^eet  part  of  the  coned  point  of  the  thumb- 
screws, BO  that  when  screwed  up  they  may  form 
a  bearing  centre  about  which  the  ring  may 
■lightly  nek. 

A  short  piece  of  round  brass  rod,  <,  ^in.  diameter, 
is  turned  down  at  one  end  and  threaded  to  screw 
into  one  of  the  other  holes  in  the  ring,  the  side 
of  the  rod  being  slightly  filed  away.  The  re- 
maining hole  in  the  ring  takes  the  tool,  which  is 
of  steel,  aboot  Jin.  thick,  well  bevelled  off  as  in 
the  figure,  and  ground  to  s.  sharp  edge,  the  othei 
end  N  the  tool  being  cut  round  to  receive  » 
thread  by  which  it  is  screwed  into  the  rii^.  The 
tool  must  be  tempered  very  hard,  so  that  the 
wearing  awaj  of  it  will  be  practically  nil.  A 
shows  Uie  arrangement  in  plan,  while  B  ihowi 
the  same  in  elevation,  being  turned  through  90* 

The  small  pillar  g,  which  has  been  already 
mentdoned  as  screwing  into  the  hole  c,  Fig.  IG, 
ii  bored  with  a  hole,  A  to  take  a  I'gin.  thread,  the 
[ntch  o(  the  thread  being  very  fine.  A  fine 
,  cut  is  then  ran  through  this  hole  nearly  to  the 
bottom  of  pillar,  a  miUcd-headed  screw,  !i,  being 
made  to  fit  into  the  hole  A  in  the  pillar.  About 
midway  between  the  end  of  the  pillar,  and  at 
right  augles  to  the  hole  A,  is  drilled  a  small  hole, 
I,  shown  by  the  dotted  Hoes.  This  hole  for  one- 
half  its  length  has  a  thread  to  fit  the  screw  <n,  the 
other  half  of  the  bole  being  sligbtly  IsJ-ger,  so  as 
to  take  the  smooth  shank  of  the  stem. 

The  ports  all  mounted  on  the  supporting 
column  are  shown  in  Fig.  20,  which  also  shows 
the  stop-plate  and  oontact-pillars  fastened  down 
in  place  hy  the  bearing-poet. 

Before  the  stop-plate  is  fiimly  sciewed 
however,  holes  must  be  drilled  in  the  end  of 
colnmn  d,  to  take  pins  which  pass  through  the 
holes  JA  A  ia  Fig.  18,  the  line  through  the  holes 
being  at  tight  angles  to  the  guide-rod,  or,  in 
other  words,  that  the  contact-pillan  are  in  the 


une  botisontal  plane.  A  small  screw,  h.  Fig. 
0,  in  Uie  ed^  of  stop-plate,  takes  one  end  of  a 
liff  spiral  spnng,  o,  the  other  end  being  fastened 
0  the  ring  of  the  tutning.tooL 


BOTATISS  BOEIirS  TOOLS. 

AN  improved  method  of  automatically  rotating 
bormg  tools  has  been  recently  patented  in 
this  country  on  behalf  of  Herr  E.  von  Biihler, 
of  Berlin,  the  details  of  which  are  shown  in  the 
illustiutions  annexed.  To  the  sole-plate  A,  two 
brackets,  a,  a',  are  firmly  screwed  in  position,  and 
in  these  brackets  rest  the  contracted  or  neck 
parte,  i,  i',  of  the  pneumatic  tool-caae  B.  The 
upper  and  lower  ends  of  the  tool-case  B  bear  on 
fnction  balls,  C,  carried  in  the  brackets.  Over 
the  neck  b  of  the  tool-case  B  is  pushed  or  fitted  a 
cylindrical  shell,  D,  which  is  free  to  turn  round 
on  the  neck  b,  and  in  the  bracket  c  screwed  to 
thasolE-plate  A.  The  shell  D  has  on  it  a  ratchet 
wheal,  D',  which  is  caught  by  a  pawl,  d  (Fig,  3}, 
acting  under  the  pressure  from  a  plate  or  other 
spring,  c.  The  spring  pawl  d  is  pinned  to  the 
lower  bracket  c  in  the  manner  shown,  so  that  the 
ratchet  wheel  D'  and  shell  D  is  only  allowed  to 
revolve  in  one  direction,  being  prevented  from 
turning  back  by  the  pawl  d  catching  in  the 
tatchet  teeth.  There  is  also  made  in  the  shell  D 
an  oblique  slot,  F  (Fig.  1),  through  which  pro- 
jects a  pin,  /,  fixed  in  the  tool-shaft  E.  An 
exactly  similar  shell,  D*,  to  the  shell  D  is  or  may 
be  fitted  on  the  upper  end  or  neck,  b',  of  the 
seB. 

First  the  tool-shaft  E  is  moved  so  that  the 
pawl  ij  will  catch  firmly  in  the  ratchet  D,  and  the 
shell  D  is  consequently  held  fast.  If,  then,  the 
tool-shaft  E  is  moved  downwards,  the  pin/will 
slide  along  the  obliqe  slot  F,  as  the  oblique  alot 
will  prevent  the  perpendicular  movement,  and 
consequently  the  shaft  meets  the  work  wi^  a 
boring  or  turning  movement.  If,  then,  the  tool- 
shaft  £  is  nised  again,  the  pin  /  will  move 
towards  the  upper  ohUqne  side  of  the  slot  F,  and 
will  turn  the  shell  D,  as  the  turning  movement 
is  in  the  same  direction  as  the  pawl  d  points,  and 
therefore  the  pawl  will  not  oppose  the  turning, 
but  will  allow  the  ratchet  D'  to  revolve  freely. 
Duming  thia  turning  movement  of  the  shell  D 
the  tool.holder  Temaini  in  its  position.    At  the 


illowing  moving  down  oi  the  tool-holdar  thsfi 
is  inclined  to  turn  the  shell  D  in  the  revai 
«y,  which,  as  previously  deecribed,  ia  preveoti 
y  the  pawl  d  catching  in  tlie  teeth  of  0 
itchet  D',  BO  that  the  shell  D  ia  fixed,  and  CO 
iquently  a  further  turning  of  the  tool-heU 
ith  the  tool  will  take  place. 
Every  down  moveroent  of  the  tool-hoUi 
lerefore,  as  will  be  seen,  produces  a  alight  tan 
ig,  BO  that  the  tool  makes,  step  by  step,  a  b 


Hg-.f. 


un  round,  and  bores  in  the  work  a.  ronnd  he) 
Q  this  way  the  tool  meets  the  work  with 
oming  motion ;  but,  if  it  ia  desired  to  do  tl 
oriug  with  vertical  thrusta,  it  is  only  nec^iK 
a  fit  the  latchet  wheel  and  pawl  in  the  revei 
ray,  then  the  turning  of  the  tool  will  take  pla 
t  the  raising,  and  the  turning  of  the  shell  at  U 
swering.  Itis  evidenttbatthemotivemechanil 
or  the  tool-holder  is  unimportant-  If  dsdre 
lowever,  nimilar  mechanism  to  that  uoed  f 
pring  hammers  may  be  applied  in  thia  MM, ' 
ny  other  simple  uiechanism  may  be  uaed. 


EVEST  CIBCULAB  SAW  AK 
ELLIPSOGBAPH. 
A  FEW  days  ago  wo  (Ameriam  ITaeimut)  p 
A.  ceived  from  Mr.  Qeorn  B.  Qraat  a  Aali 
rom  which  we  have  had  made  Ike  aooonpMyfi 
ogiaving.  Sa  explanation  came-vith  tha  skab 
dut  written  on  it  were  the  worda  of  <m  eSflia 
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Apbil  10,  1 


thrM  pi«CM  about  Sio.  long,  form  ons  mi  to  ■ 
kaoat-point,  drill  two  ho\ea  in  tot  wood  Bcreoa,  and 
fitted  and  lonwed  om  to  tho  bottom  of  my  plough. 
Nowllum  nme  plouorB  in  cutting  boot- edg™. 
Id  nfnsnoe  to  tha  dodge  of  "OilUuma,"  oou- 
bjbateda  t«w  -weeks  ago,  at  niiog  a  raior-blade 
forft|di»igh<kiiiFe,aertatiilvit  ma;  be  betlaithan 
the  fllueel,  but  I  pettama  itnai  the  diMdrantaga  of 
only  oottjjig  in  ooa  dinotioD*  If  be  will  oommani- 
aat«  wiUk  me,  I  will  make  him  a  pnaent  of  one  of 
mr  kiuTei,  ot  I  woold  like  to  ccmeapond  with  anj 
otM  nader  intraeated  in  bookUnoing,  with  thg 
Idea  of  mtccahangiDg  wrinkle*  or  idaaa,  or  tor  the 


FlaotJeal  Bookbinder  "  for  hiinc;  exoallentpapen, 


[322; 


n-Txne. 

I^THB  MATTBBS. 
[32219.]—!  KATa  read  a  great  man;  ramarka  on 
the  form  of  Iath»>a^Ddle  and  anew,  whiohaaem  an 
ondecidad  affair.  I  do  not  think  the  atrangth  of 
aamrt  i*  aatimatad  high  anongh.  I  have  tamed  a 
piece  of  hud  wood  B)in.  (Ua.  4in.  thick  b;  a 
oommoD  wood  Mr«w  Jin.  dia.,  }in.  long,  soldmad 
into  a  fiEn.  dia.  hraas  face-plate  or  ehnck,  tha  wood 
coilf  bearing  flat  on  face.    I  think  the  friction  baa 


MI0BOSC3OPI0AI.— THBRAPBUTIO         ai  to  form  the  hook  for  faaoging  tiplheltit 
BIAOTBIOIIT.  Thii  lamp  i*  a  flre-oandta  Inilb  m  a  ba 

■hield,   ao  foimed  thai  wheo  held  to  m 
'    )■  icreened  from  obaerver'a  eyaa.  Kf.. 
_     other   lamp   havins    alao  a   (aitaljb 

Journal,  and  waa  much  anriaiaed  to  aaa  thit  the   '^  ™"»'.  "  •"» 
appandahg"  conld  ba  aeon  with  a  lin.  objeotlTe. 

A  friend  ot  mine  and  myaalf  haT«  triad  repeatedly, 
but  are  baidl;  able  to  aee  the  "  aparmatazoon " 
itaalf  with  tbia  low  powor.  Hai  an  error  bean  made 
in  itating  the  power  ot  the  objeotlTe  t 

With  a  ZeiM  D  I  have  baen  able  to  detect  tha 
"  lacnole,"  and  alao  the  "  bulb  "  projection  at  the 

;  but  the  "  appendage  "  haa 

le.     Perhapa  Mr.  Nalaon  will 

information  on  thii  iuteraating  mbjoot  to 
the  readara  ot  the  "  E.M." 

Ur.  Oerard  Smith  (letter  3220B^  mtb  ;— "  One 
can  remoTfl  metallic  poiaon  from  the  body  in  the 
bath,"  and,  turthai  — "  the  metallic  poiaon  will 
ba  looud  in  the  water  after  30  minut«a'  aitting." 
Mr.  Smith  cannot  know "  var^  much  about 
aleotrolynn,  or  of  tfae  laws  of  divided  circuit),  far 
bow  much  of  tha  total  currant  that  paiaea  through 
tha  bath  between  the  "  electrodea  "  eutara  the  body  ^ 
And,  again,  Mi.  Smitb  will  find  It  rather  difficult 
(mppoung  any  current  did  paaa  through  the  body) 
to  datact  any  "  poison  "  in  the  water,  tor  the  tact 
ot  an  elaotrio  current  travandng  it  would  cer- 
tainly cause  any  metal  separated  to  be  deposited  at 
the  negativa  electmla.  Again,  how  is  the  poaitiTe 
electrode  to   ba  prevented  from   diMolring  if  a 


altogether  eluded  n 


ia  fitted  on  end  of  tatesMM,  ftndooewind 
in  metallic  oonoectlan  with  ita  diiald,  gg«a 
with  tba  teleacope  tnba,  tohieh  it  usnlsWl 
iland  bji  the  ehth  lining  of  tht  rtuj^i  ia  v* 
held.  To  the  other  wira  ot  lamp  ii  Kfc 
length  of  insnlat<*1  wire  aofficisat  to  laA 
acrew  of  oadle,  where    a    eliort  piw  rf  • 


•ante  ot  the  driving  powers.  Now  I  thiok  from 
thia  a  large  ooUar  on  apindle,  tapered,  making  a 
frletion  dutdMronldbe  an  improrement,  and  intore 
a  Ooitral  fit  (Fig.  1).  I  have  «eeo  a  dnving  cbuok 
for  tnmuig  pattoma ;  when  these  are  made  in  two 
halTts,   it  is  «a«l«r  to  set  than  other  way*  (see 

a,  2j.  It  la  a  cup  ohock  cut  into  tour  dinaioo*, 
a  saw-cat  thronfh  ocmtie;  this  cut  is  set  on 
the  Joint  of  wood,  and  insoraa  tba  two  halres  baing 
naaily  equal  whan  tamed.  The  bsTel  on  adg« 
hold*  tha  wood  quite  doee,       Pattera-IIftkar. 


{32220.1-61  reply  to  the  letter  of  "  D.  G.  T,," 
No.  32211  cm  page  lid,  I  would  aay  that  the  next 
oomiBgpMper,  that  ia  toaay  the  ninth,  on  "Lsthe 
AppliaDoaa,"  beat*  ot  hollow  apindle  dnllera,  and  in 
it  will  be  found  the  partionhia  asked. 

Intanial  threads  and  taper  fittinga  are  both  dia- 
oDjaed,  a«  tha  latter  seem  to  be  a  aubjact  ot  intereat 
just  now.  Barlawood  Park. 

t3££21.]— HATQia  been  a  very  diligent  reader  of 
1.  U."  tor  a  eood  many  years,  I  don't  remember 
it  being  mora  tAhtnl  to  its  name  than  lately.  The 
artioles  on  "Lithe  Appliancea,"  &c.,  I  have  been 
to;  interested  with,  aa  no  doubt  other  readers  will 
be.    I  hope  we  shall  hsTe  more  of  them. 

In  regard  to  fixing  drills  and  cutten  in  driU- 
q>lndlea  and  similar  apparatns,  I  beliave  then  is 
nothing  to  beat  the  taper  hole.  If  pieces  are  welt 
fltted  there  will  be  no  trouble  with  them  coming 
loose;  but,  to  make  sure,  I  drilled  my  apindle 
ri^t  through  to  be  able  to  put  a  long  screw  into 
taper  part  of  drill  or  cmtter,  and  which  is  very 
useful  in  remoTing  out  ot  spindle  drills,  &c.,  and 
which  I  find  very  effectoaJ.  It  is  very  useful  in 
drill-spindle  to  aarew  nose  as  well,  especially  for 
heavy  work. 

Could  any  of  our  correspondraits  explain  the 
action  of  automatic  chocking  davtcea  as  used  in 
•crew-miking  machines  f  Alao,  can  anyone 
leoomniend  a  better  method  of  ivvermng  lathe  than 
ooNedbeltaf  Z-ut  PnUey. 


W.  A.  B. 

BLBOIBIO    LIGHT    FOB    SHALL 
BaVATOBBAL. 

[32223.]— The  simple  method  of  illamining  the 
dnlea  and  field  ot  small  eqnatoreal,  referred  to  in 
my  latter  31805,  is  one  that  can  be  carried  out  by 
an;  amateur  poasesaed  ot  a  verr  moderate  amount 
ot  mechanical  skill,  aa  it  iaTolTN  no  catting  or 
alteration  ot  instrument  beyond  diillins  one  Uttle 


hole  in  the  ii 


a  hold  a  1 


"  strong  current "  is  used  P  So  that  it  Ur.  Smith 
haa  tried  the  experiment,  which  I  very  much  doubt, 
I  think  it  very  certain  that  any  metal  or  poiaon 
found  ia  the  water  oomea  from  tha  positive  elec- 
trode oaad. 

I  have  had  praotioal  exparienca  ot  the  electric 
bath  tor  some  years,  and  can  safely  affiim  that  it  ia 
one  of  tha  most  wartetul  and  onsatiafactoiy  wava  ot 
applying  Hie  corrant,  for  the  greater  put  ot  the 
cuireot  paaaea  throngh  the  water  instead  ot  through 
the  body  ot  th«  patient.  ™»   .   ■» 


rr^' 


inaerted  to  hook  it  to.  A  aufflcientl;  (^ 
nectioniamada  by  giving  tfaa  wira  a  M> 
before  hooking  on,  provided  it  ia  fairiy  iW 
light  the  lamp  it  is  only  nannatiy  to  coafk 
circuit  b;  oonnecting  tha  telaacmpe-tnbi  * 
wire  pendant  Irom  B.  Thia  ia  moat  ccat 
done  b;  booking  on  to  the  draw-tuhe  ash«l 


eof 


wood,  and  even  that  may  be  dispensed  with  by 
sticking  the  wood  on  with  a  suitable  cement.  The 
drdca  are  made  visible  by  a  little  hand-lamp  con- 
vaniflntly  attached,  and  ue  crosa-webs  by  another 
lamp  over  edge  ot  object-glass.  The  inclosed 
photograph  (taken  with  aid  ot  looking -gUis 
camnra  uocgside  of  object)  shows  the  former  in  its 
usual  place,  and  the  latter  attached  ready  tor  use  ; 
Che  0,^.  being  turned  down  for  convenience  ot 
tocnwmg.  The  battery  wires  are  carried  up  the 
pier  to  a  piece  of  thin  wood,  about  Sin. 
itand.  Fig.  1 
luuo.  A,  battery 
■•uiB.  i>,  i.iiiuimai  niui  •uuub  s  yard  of  Qexible 
wire,  the  free  end  being  fitted  with  on  inch  or  ao  ot 
wire  bent  to  form  an  eye,  E;  C,  switch  for  hand- 
lamp;  D,  attachment  for  same  with  about  2[t.  ot 
flexible  wire.  One  of  the  wires  is  carried 
iKiaTd,  flattened,  and  bent  ove 

board  is  fixed  thus; — The  bottom   is  dropped  

behind  a  little  cleat  pinned  on  to  base  of  >taud,  and 
the  top  is  held  Brmly  in  position  by  a  piece  of  sheet 
copper  attached  to  the  stand  by  a  screw  found 
there.  Thia  makes  a  good  connection  between  the 
flattened  wire  and  the  stand,  and  it  it  alM  ao  diaped 


FIG    £ 


int.    The 


of  VGiT  light  flexible  wir«,  having  at  ila  W 
or  hook,  with  which  oouneotioD  may  be  ns 
E  without  any  risk  ot  «h«Wng  tlte  W 
Thus,  in  any  poeitioa  of  the  tube  tin  otOT 
'  light  the  lamp  momentarily  or  otiwrwisB,  m 
late  the  light  by  manipouttng  Uu  ani* 


pan.  10, 1801. 
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luoni   light   ii   lequirad,  the   wirea  nur  be 
id  tcsethar. 

sabinty  to  undAourent  to  the  o.g.  eadwliiJe 
ing  Bt  the  e;e-tabe  wu  utiliwd  doriDB  the 
t  folar  «dipn,  uid  uranl  photos,  tiikeii, 
lOM  beiiig  affeoted  by  cloauia  diouit  thiongh 
all  «lectro-iiugiiat  attached  to  iostautuieaui 
or  placed  in  trout  ol  o.g. 
'battaiylt  fitted  up  under  abalt  on  wall,  and 
iTM  eairied  along  a  chumel  in  ooncrste  &ooi, 
in  with  intoh.  It  ia  a  iIi-Gell  biohroknaEewith 
g  Birannrnent,  but  ie  more  powerful  than 
a«iy,  and  I  oener&lly  awitch  off  aeveral  celU 
._  xmm  o.g.  lamp  011I7,  aa  a  dull  red  ia  qoite 
imt  fight  lOi  ceataing  a  star.  Fiobalu;  a 
1  ortwoLeelanehJoelliwookl  doequtty  Well, 
e  light  ii  oommonlj  nquind  onlj  for  a  tew 
*-*-     At  any  rata,  it  would  laTe  the  troaUe 


221.J— In  1889  a  nnill  pamphlet  waipnbliibed 
e  with  the  title  "A  Formola  bj  which  the 
nation  of.  the  Munetic  Needle  at  Paria  may 
andfoian;  Ysar.''  The  reeolts  obtained  I^ 
FoTmola  Bsemed  to  agree  Teiy  well  with  the 
led  obaerratioas  from  a.d.  1663  to  i.D.  187S. 
thm,  howeTBi,  the  Secretarr  of  the  Faria 
(Vatory  haa  very  kindly  funuahed  ma  with 
vationa  extending,  with  one  or  two  Omianoiu, 
187StolB90,  and,  on  examining  theae,  I  find 
the  formula  doea  not  agree  with  obaarratiaQ  ao 
'ataly  OS  oould  be  wi^ed  now  that  the  Taloe 
tiine  of  the  angle  of  declination  approachea 

ave,  therefore,  amended  the  formola  as  fol- 
ia known  that  in  1663  the  declination  of  Faria 
fi,  and  that  151  yean  afterwarda  (in  1314)  the 
mum  deviation  occorred.  It  ia  prenimed  that 
'hole  vibratioa  extends  OTez  a  period  of  161  x  i 

ride  the  dranmference of  adccleinto  601  paria; 
taking  tbe  radina  of  the  drcla  to  be  1,  the 
oontained  by  any  number  of  years,  x,  which 

elapsed  since  IWi  is— 


1  this  angle  a ;  then  ain.  a,  multiplied  by  the 
it  the  oonatant  — ,  ia  nearly  the  aine  of  the 
lation  reqniisd ;  or,  more  accurately — 


great  GOO  year  cjclt  ia  due  to  a  double  synod 
meridian.  Thtoe  ia  first  an  almost  exact 
r  ot  lunations  completed  in  that  time,  the 
[>on  being  on  the  needle'g  meridian  at  the 
I  when  it  coincided  originally  with  the  peri- 
aud  in  every  300  years,  though  the  aolatioe 
I,  the  needle  ratuma  to  tbe  meridian  at  peri- 
I  have  oalcnlatsd  the  time  as  S83'l  years 
double  nnod. 

matter  of  the  atmosphere  thns  diaturbed  falls 
nrth  with  etjuai  velocity,  and  by  attraction 
tee  rennd  it,  causing  tbereby  increoaed 
I  and  currents  of  electricity.  The  periodic 
ire  therefore  directiy  as  the  cosine  of  the 
!,  and  that  of  the  equator  is  completed  In 

[he  atmosphere  being  a  fiuid,  and  the  inter- 
jg  ot  these  "timea^'  cansmg  friction  be- 
particles  going  in  difierent  directions,  it  ends 
a  remaining  but  one  common  motion  in  one 
Hi.with  a  mean  period  such  aa  obtaina  in  the 
9  ot  45°.    The  period  would  therefore  finally 

683'1  X   \/ooiriE'  m  490  6  years, 
shall  of  atmoaphere,  beginning  now  to  im- 
m  the  earth's  aurface,  would   be  rejected  by 
ntrifugal  force,  which  at  any  point  In  the 

is  as  the  cosine  of  latitude,  and  would  then 
I  with  a  velocity  aa  the  square  root  of  the 
I  caused  by  the  above  foroe  ooa.  I. 

periodic  time  woold  therefore  become 
inversely  in  that  proportion.  A  new  adiost- 
vonld  then  take  place  till  the  atmoa^sre 
ned  to  the  earth's  period  of  rotation.  The 
1  the  sun  show  the  atmosphere  there  to  be  in 
national  stage.  We  can  therefore  satimata 
iodic  time  of  declination  for  any  station ;  far 
e,  that  for  Paris  is — 

_^_l!«^-604.9  years, 


the  St 


upper  floor  to  undress 
ing  about  for  tbe  means  of  bathing  .  _ 
floor  as  the  bedroom.  I  tonnd  that  by  ii 
steam  outlet,  with  stop,  in  an  ordinary  itaiun 
radiator  in  the  ttedroom  oi  dreasiDg-roam  at  such 
height  above  t^  fioor  as  would  ioEuro  fairly  dry 
steam  through  a  Jin.  rubber  tube  of  about  Sft. 
length,  (lipped  On  the  end  of  the  steam-oock,  I  got 
a  sufficient  fiow  of  ateam  for  a  full  bath.  The  tube 
terminates  in  a  rose  to  break  up  and  disperse  the 
jet,  and  prevent  it  striking  the  flesh  and  perhaps  so 
scalding  the  bather.  This  rose  lies  in  a  baHdn  or  dish 
of  crockery  to  ccUect  the  condensed  water,  a  am^ 
quantity  of  which  ia  br^iught  over  by  the  cnirmt 
of  eteam,  which,  if  not  thus  caught,  would  wet  the 
carpet  or  floor  of  the  room. 

A.  large  blanket  thrown  over  the  shoulders  ot  the 
bather,  and  gathered  round  him  and  the  woodeo 
chair  m  whim  he  sits,  forms  a  suiBoienUy  ti^t 
ateam-chambsr  lor  all  pnipoees.  His  chair,  irtuoh 
ahoold  have  a  tight  woooen  seat  impenetrable  to 
steam,  and  ahould  not  he  ranuahed.  as  steam  soon 
destroys  and  ranovea  vamiah,  ahoold  be  placed 
where  hia  huid  cui  teguUte  the  flow  of  ateam  by 
touching  the  stop-oock.  Thus  tiia  steam  can  M 
regulated  so  as  to  govern  the  temperaton  to  what* 
"    bather  himself  prefer*— hot  enough  to  test 


-  cos.'  2f 


-)'« 
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>  declination  at  Paria  for  any  year  (1663  +  x) 

the  following  table  the  declinations  from  1885 
IS  are  omitted  becanae  not  known  by  me. 

FOBinU.i.  MB   THB  ICAaRBno 


declination  at  any  place  when  the  number  ot 
;  which  have  elapsed  ainoe  the  declination  wai 
nown.  I  have  not,  however, 'determined  the 
T  otherwise  of  this  hypothesis,  exospt  in  tbe 
IS  of  Paris,  where  it  seems  dear  that  the  sine 
sngle  of  declination  ia  equal  to  the  sine  ol 
igla  of  time  on  a  circle  whose  radina  ii 
I'fi*.  O.  T.  Oarmther*. 

arina  Park,  New  Cburch-road, 
West  Brighton. 

TAFOTTX  BATHS. 
15.]- Tax  use  ot  the  ateam  or  Eusaian  bath 
Dountry  IS  limited  bj  the  tnmble  and  expense 

Dboukatioii  it   PiAIS. 


skin  of  a  baby  or  an  in 

in  the  adjoinmg  bathroom,  with  hot  and  dob]  w_». 
supply,  famish  all  the  rest  of  the  iiiiiiiiasiiiji  appara- 
tus tor  a  complete  steam  and  plunge  and  shawar- 
bath  and  douche. 

The  blanket  and  wooden  chair  are  to  be  found  lo 
stock  in  every  good  honss,  the  tube  of  mbbar  and 
the  small  stop  coat  periiapa  a  doUai,  and  tbatislha 
whole  oost  to  most  houMke^wn  ol  ramring  for 
the  Busuan  bath  in  any  boose  haataa  br  steun 
radiators.  The  tubing  has  been  in  operation  and 
constant  oae  doting  the  past  wintv  In  107  own 
house,  and  has  greatly  alleviated  the  loffning  from 
a  rhenmatlsm  vAich  might  have  b««D  eared  in  Its 
earlier  stages  bad  I  known  as  much  as  now  when  it 
first  began  to  be  tzouhlesoms.  But,  alas !  I  then 
had  not  tried  the  Bosdan  bath,  had  lead  notbing 
on  the  inbjeot,  and  no  bath  ot  the  kind  was  in  mv 
knowledge  inthln  my  reach.  I  hope  that  thu 
simple  and  inexpanave  apparatus  will  find  ita  way 
into  many  draonng-iooma  and  into  ahamban  M 
private  mansions,  and  into  wards  of  hoqiitals  and 
sanitaria,  public  and  private,  where  it  irill  savB 
lite  and  greatly  relieve  the  paint  and  danger*  of 
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220 
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217 

128   20   17 
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16    fil^S 
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■3no90 

■2939847 
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17      6-8 

TEB  OOST  or  aXiBOIBIO  iiiaHToro. 
[32226.]- W'HATiTxs"BjDm"niaybavemeaitt, 
wnat  he  wrote  remains,  kit  it  ia  printed :  it  is 
absoid  to  call  it  a  "  side  laaae,"  because  he  d«* 
llbeiatelT  aoonMd  dm  of  making  a  mistake  aa  to  the 
"da^*'ot  a  dvnamo.  His  last  letter  on  p.  117 
intaodocae  another  "side  iiane,"  as  I  lupposeha 
woold  call  it.  Would  he  be  surprised  to  leain  that 
the  fact  he  refers  to  has  been  mentioned  many 
times  in  the  Esauea  Msosino  during  the  laat  tm 
yean,  and  is  well  known  to  all  stndente  of  eleobi- 
dtyF  Tet "  Blom  "  quotes  an  Atnarioan  paper  of 
iaat  month  to  give  ns  stale  newt.  Erw;  atudsot  ol 
electrid^  know* — certainly  every  reader  of  the 
'EsaasB:  UsaEuno  knows — that  if  we  oould  dis- 
pense with  ttie  boiler  and  the  ateam-engine.  we 
coold  get  t*""  — — — *  — "-i*  -v—-.—  ...J  :t  — .* 
conld  diipei 


..  jpeoM  with  the  dvnamo 
good>Dye  to  gas  altogether.    But  at  pr 

,"t.      Hnnr-    "-    ...._H™._Wl.r'    -  -^ 


well,  it  would 


ramed  can  be  found  in  the  pam^et  above 
i,  and  in  anoUier  called  ifagnitu!  Diilurb- 
So  far  as  concema  the  present  paper,  and 
I  better  understanding,  it  may  be  advisabie  to 
that  the  writer  believes  the  magnetism  which 
between  two  heavenly  bodies  to  arise  from 
■eater  weight  ot  the  two  hemiaphares  tacins 
other,  wtuch  is  produced  by  their  mntoal 
tion.  The  rotatdng  force  has  thereloi*  to 
nna  variations  in  the  rotating  man,  and  a 
itot  electrici^  is  produced  ^  tbetriotion. 
itiodnction  of  any  heavenly  t>ody  upon  the 
ianof  the  needle  canaaa  an  incraaaed  atfaaa- 
ind  therefore  a  more  powtaiaX  nugoetisBi. 


T-t  suSerers  from  chronic  rheumatism  it  is  a 
valuable  remedial  agent.  It  smooths  out  the 
wrinkles  ol  aching  muscles  and  removes  or  allevi- 
ates the  pains  ot  tortured  joints.  In  many  diseaass 
it  is  of  great  value,  and  to  those  who  are  compelled 
in  work  or  in  aport  to  snbject  themsdves  to  severe 
Btraius  whidi  leave  the  mosdea  atil  and  painlol,  it 
aoothee  and  relieves  pain  and  fatigue,  tod  restores 
ease  and  flexibilItT  to  stiffened  baoks  and  limba. 

Suffering  myseU  tram  rhenmatism,  I  boilt  a 
regular  Bosoan  bath  in  mj  basement,  with  plonge, 
hot,  steam-room,  showers  hot  and  cold,  which  for 
soma  yean  ware  and  with  benefit  and  comfort ; 
but  as  yean  Inoreasad  aod  the  disease  fastened  iu 
the   knw-jointi  ai    Ita    pcindpal    seat,    (lowly 


I  wish  tn  know  whether  anyone  can  give  definite 
information  as  to  the  relative  cost  ot  the  two 
illominanta  in  ordinal?  usage.  Inoana. 

EI.A8II0ITIBS  OF  UBDIA. 

I32227-]-Mjt  I  ask  one  of  your  readors  lo 
explain  the  following  quotation  nam  Ifr.  Laing's 
"  Modem  Zoroastrian     f 

"  The  rapidity  with  which  wave-motion  ia  trans- 
mitted depends,  other  tbinga  being  equal,  on  the 
elssUci^  of  the  medium,  which  is  prepcrtioned  to 
the  square  ot  the  valodty  with  which  a  wave  travels 
through  it.  As  the  velodty  ot  tbe  aound-irave  in 
air  is  about  1,100ft.  nei  second,  and  that  of  the 
light- wave  about  192.000  milee  in  the  same  time,  it 
tollowa  that  the  velocity  ot  the  latter  is  about  a 
miUion  times  greater  than  that  ot  the  former,  and  if 
the  deiksity  of  ether  were  t' 

Blastidty  must  b«  about 

jreater.    But  the  elastadty  is  the ._  „ 

power  ot  reasting  eompreeaion,  which  in  the  case  ot 


ilUn 
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iiu^ ],«.,  it  ironld  raqnire  n  pramni  of  about  7oO  jmeui  hj  "rrumiii^  ooe  itrkod  into  the  other"  }  2tGjtoD-tt.,  and  ths  horiEOOtal  ■treat fort 

.niiiin-t  of  tou  to  t^  iiiaara  uch  to  oaudaim  «thar    Doai  he  msu  twuting  it  oat  and  iutarweaTiaj!  Uu  jIt.  ii  43Jtoni  in  tho   Rangtm  of  a  girdc 

to  tlL*  itomtv  of  air."    Fmm  tha  opaning  miteDcc    flbrsi  ■  O.  U.  remit  would  La  anirad  at  t^  •Itcziug  tha 

offl»velodB..ofwa«k^onthrojgEUa,    £^^,'^d  .„;S^'th.t%TtL''o%™tiJ^  '^^l.'?.t^'£.r»'w™'^d^^' £'5 

fiDtatharandaiianiiiofof  thaaamedeuoW.  How,    the  ra.it  will  baa  parfaet  ropTeioeptia...  place.  '^^"^^f^''^^t^ZS^'^^^L^Z 

^aUiftiatieat    -t  each  of  which  »Mir  of  aWnd.  Siwt.    Now  to  «  now  poygon  drawn  from  the  now  po»b 


at  a»di  of  which  a  pair  of  atrand.  ™t.    Now  to  "  "'■'.  P^i^»°?^'^KS^^",'X, 'Z. 

took  w«l  finirii  a  i^    Cut  tho  long  end  oft  to  ?^"  ?"  S",,"^  ?S  ^3?V£  ™  S 

aqual  tho  Sorter  iSlaogth.  and  thi.^aogth  mu.t  »"' ■' B-  2-^' ^t^  £  j   „S^i,^     ST 

dipaiid   upon  the  uie  Jl  rope,   and  mii?t  not  ba  *'"«'°'  ^"^8  »  t™^    polygo"-      Can 

T>XmT  TPa     fim      nTmJTPa  rtintod,  h  Oin.  ill  iihort  enough  to  work  with  in  the  ""•■"  ■ 

JUurlUJbO      lU      UU.£uU-£llJ<  laittuck.    Laj  tha  two  strandi  aide  b?  nOe,  and       [7;iQgG.]— Oniphlo  StatiOB.— I  ammnd 

— ''"  ...™  !■>..»)_  iuij  round  all  part*  at  the  point  (<]  "  [J.I.C  E,"  and  "  E.    A.  A."  lor  the 


:^. 


J    ji^^ fi mtmtt  Kv  HMHl.  °'  in«ting.  The  poiition  of  the  itranda  now  ihould    nationi,  and  ba*B  wortod  the  problem  ool 

&  r«nMM  toiwISL  iTSkTS^llMl  U«MIi  ^  ""=''  ""'-  ""  ^'"'''8  oaob  in  iU  own  direcUon,    «,  t„.    The  textbook  mtb  tli»t  tha  polai 

^-:!*T^"  'V™™">r^r~'  """-"i  "•  ••™  tnt  alou  the  rope,  tho  two  crox  each  other,  bant    (O  H) ,  x  .  by  tho  ordiucta  of  ths  f nnicular 

H^Hw  V  ""  a"**'  — ■— i  ^g  (j^  jjf{  jjg  right-handed  rope),  and  lay  tha  one    ,(  my  particular  point,   ^res  tho  mazimn 

•  over  the  other.      To  tuck   one  end,   pUca  in  iU    ing  moment  at  that  point,    ud  in  the  pn 

[T37B3.]— Strinslns  Psazla. — I  thank  "J.F."  directian  along  the  rope,  notice  the  wirea  which  are   (leavingout  of  conaidarktion  tha  diangis 

for  k^idly  notiolnD  my  qnery.    I  da  mean  that  the  on  the  inude,  and  lie  on  the  partner  atrand  :  theaa,    position  of  tha  engine  in   ordar  to  get  I 

hidv  ara  »  nuUthat  it  ia  moat  difflealt  to  get  thi  to  the  extent  of  one-third  the  atrand,  muat  be  un-    maxima  itraina)   Uie    graatMt  ordinate  = 

•ntj  flMrt  thnad  that  ia  made  throng   them,  laid  ju.t  no  far  back  that,  whilat  being  itill  on  the    ,  hori/ontal  thruit  Oil   =   40  torn  -  -1 

Them  la  a  knaok  of  flrat  paaing  a  atrand  of  the  iniide  part  of  the  atrand,  they  wdl  not  cam  oyer  the   ^hich  appean  to  me  to   ba  Tvy  exeeaai 

Qnart  thmd  tbtongh  the  pearb,  then  boping  thii  partner  atrand,  but  ha  m  the  hollow  alonij  ita  aide,    bending  moment  about  tha  cmtra— ia  thia  ■ 

in  aome  way  to  two  atrandi,  -and  theaa  to  foui  Let  them  lie  there ;  erentually  they  wiU  be  cut  ofl   the  ihearing  force  diagraio  repr— nt  tha  s 

■bandaarthickerthraad,  and  drawing  them  throash.  doaa.    The  ramauung  two-thirdi   muat   now  be   tbe  web  of  the  ginler  f    If  I  oonajdar  tha  ; 

I  cmes  aaw  aoma  Indian  paarl-atringen  aooomplufa  apread    ont    flat    orer    the    partner    itnnd,    and,    ,  HiUa  beam,  and  plaoe  tha  polar  point  0 

thia;  bat  I  cannot  remember  how  the  loops  one  atiU    keeping    it    flat,     moit    be    tucked    under    the  funicular  polygon,  and  oonaaqoeotly  tl 

aftw  the  other   were  made.     All  Taluable  pearli  the    atiaud    next    in  the    onward    direction,    and    jg^  momenta  will  be  grater,  and  Lt  vice  n 

have  Yery  amaU  holaa ;  no  needle  ordinarily  aold  ii  ont  on  the  other  aide  of  it.     To  tuck  it  under,    will  be  la*.    I  make  tha   leaotioiu  on  tl 

flne  enough  to  go  throngh  them,  yet  the  thre*!  the  mailinipika,  or  pointed  iron,  mnat  be  maaited    nienta  A  and  B  10-»15  and  12-085  tana  reapi 

mud  be  Buffloiently  itiong  npon  which  thaj  are  between  the  partner  itiand  and  the  next  on,  at  a 

aboDB  aa  not    to    break  eaaify  ;  otharwiae    aome  point  two  or  three  inchea  further  round  the  rope,  ao        ,.i~„i     «_„v.-    |■^_n„       ■a-i,.t  •• 

ironld  eertahdy  be  loat    in  tnch  an  aoddent.    I  that  when  the  it«nd  i.  lifted  the  tuck  can  be  made    Jl???S-]r.*^?i^£'*5*^;7,?f^ 

ahonld  like  aoma  one  to  kindlr  aid  me  in  the  matter,  eaiily  without  allowing  kinka,  or  the  wirei  to  nda   wanti  totind  i«  thecentre  of  gmTityol  thai 

^^  K.  B.  one  over  the  other.  Tlui  iawheietheakilliineeded,    and  from  that  the  nipportmg  foro™  at  A 

TTv   ^'  ,Wl«roaidhBflnd.<.ch»iuea^,  »hich  haa  been  lifted,  are  w^hammered  into  place. 

or  did  he  etolTe  it  ?  S.  R.  j^.^^  y^^  UttoA,  which  baa  been  hitherto  called  the 

[73812.] — HowtoXake  Oelatlna  Monlda. —  "partner,"  miut  be  treated  in  a  timilar manner. 

TVIiat  doaa  thia  qoeiiaC  maanf    The  uaoal  00m-  If  tha  aeizing be  now  cut  off  the  atrand  ahould ahow 

poriUon  employed  by  "  caitan  "  has    been  given  neatly,  and  the  extra  thickoeaa  be  Terr  little.     The 

manytime^  butitiaaimply  gluaorgelatinaatiffenad  tucking  of    Urns    enda     can    now    be  continued 

with  anything  yon  like.  S.  K.  onward,  a  few  of  tha  inaide  wirea  being  left  out 

j:73820.]-Eleot«,.Itan.ot.-"  Boo  "  can  find  before  each  tuck,  and  left  in  tha_  hollow  at  tho 

ad- the  hiormation  he  reqniraa  in  back  numben  "deofthe  atnmd  wh^  the  remaming  wire,  paaa  : 

many  Umaa  orer;  but  tf  S  cannot  refer  to  them,  o™  ;  in  ».  doing  the  ^ckn<«  1.  "  fined"  away  m 

hecineadly  try  what  hia  magnet  will  do,  and  if  J^portiM  to  the  number  of  tuck..  Foe  unall  rope. 

li«W»iArit^&iao»,heoani;indmorewUon.  three  tuck,  on  each  end  wOl  do  ;  but  Urger  rop« 

'  a   -n  muat  have  five  or  ux.     The  other  Hge  ^ir.  are 

worked  in  a  aimilai  manner.      It  the  rape  u  large,  ' 

823.1— PatroUiiai  Hnsinas.— Febolanm  i.  the  parta  of  atrand,  after  the   Bnt  tuck,  can  be 

'  uad  for  lampa,"  bat  it  can  be  had  f or  nae  in  taken  over  one  atrand  and  under  the   next  two, 

lea  which  have  been  danribed  in  back  number.,  iuteadof  overone  and  under  one  only,  thuaaprsad- 

Queririi"    nnderatand*   couatruction  of  gaa-  ing  the  .plice.     When  alt  tucking  ii  dona,  tha  ropu 

—  he  ODght  not  to  have  mooh  difficulty  with  .hould  be  well  atretched  and  the  ends  cut  off  don,  I  ^ 

, im  engine*,  though  aueh  tmali  lize*  aa  he  end  hammered  into  tbo  huUow.  between  thoatrand.  ■'■  | 

leqoirea  are  alwaya  troubleaome.    When  he  aika  For  3in.  rope,  3ft.  between  the  aplice  might  do  ;  but  '  - 

"  why  are  -thaae  engine*  not  more  lued  1 "  he  only  for  larger  rope  greater  dirtanoe  mu.t  be  allowed. 

nlaeaa  langh.    It  not  the  anawsr  patent:  they  Alao  with  unall  rope,  the  heart  may  bo  left  cut  at    weinhta  on  a aeale  of  foroea.  P,  P.,  ie. ;  A*! 

WOoIdbaaxtaoBTelyoaedif  theywereworChunng.  the  point  of  "marrying"  ;    but  with  large  rope  it    poi^  o':    draw  the  polygon  u'!*;    ima  ^fi" 

S.  K.  abould  be  abort  .phcsd,  a  atiand  00  each  aide  being    ^w  O'H  parallel  to  ir  V,  meeting  it  6  iel"* 

[7382a.]-No  DrauBht.— "Pnnled"   can  get  temporarily  opened   back  in   order  to   get  at  it.    wxlo  of  f oreea,  oH  =  auMorting  forea  it  t ■ 

dianght  anoogb  by  h«Tbig  a  chimney  of  the  raqni-  Judgment  u  needed  to  get  at  the  nght  length.  Hi   that   at   B.    Analydeally,    taking  «■* 

Bite  hdght.      Why  doMhe  aend  *o  ailly  a  query  "■  H.  W.  L.        »bout  A— 

Withont  trying  what  he  can  do?  It.  T.  L.  [73976.]— Te»tln»  Faint.— I  am  not  prepered    t  x  U-41  +  4   x    l!l'76  +  8  x    a7'QS-*-T'j 

[T3S29,]— Artlflolal  Leather.- The  labatancea  to   answer   the   quartion    irithout   an    analytical  1  +  4  +  a  +  7 

known  aa   artifi«ial  leather  are  made  of  varioiw  inrertigation  of  tha  paint..  Sit.  gffj.j, 

f'f?^^*'!L'".."'''^^'?^5^'i."'^'^''»*^       [73983.]-DyeIn»  Hair  Brown.-No  hannle«i  "      -W"   "-'''"'"**• 

5f^     ""yVS  ^^3""rll!     T  .    P^^°     .n"  vegeUbleeitTactwiUdyehairatoncopermanentiy,  SO  -  2610  -  23-81ft. 

oaa^a  and  tte  tettird.  at  the  Patent  Office,    AU  b^  frequent  applicatioi.  will  do  so  .^dHdently  to    .u.™,-,;,,,„  „,  ,k.  «„t«  nf  ™^.^  , i, 

roohthmg.,,if  of  any  <i",  ere  alwa^  patented,  and  rtand  ordinary  washing.    I  use  an  e:rtracmive    ^»P«»t««' ol  ««  ""*""' Rreity  from  i . 

^I'"  ;rZ^f'"°  '°  ■"'  "^^  '^sT'-  f^^^"??'^' "-"P-  '?^'^T?  "^r"  -^"l    "a  -  "PPorting  force  at  A 

TTUH  uu  juu  WUU.I  k-.jv.  bTOWu,  and  tfao  oobI  IS  uomioal.      If  corteapondent  ''         "  .,., 

[73832.]— Borlna:   for    Ooal.  —  Obvioualy  the  wants  the  ume  to  place  on  the  market,  and  will  ~  S^i   ^  13-&1  m  m 

eon  of  boring  for  coal  or  anything  elie  will  depend  advartiae  bi.  addreaa,  I  will  aend   him  sample  of    „  ,  ^-      ,  in 

Onthachataeteroftheaoiltobe  penetrated ;  but  a.  whito  hair  dyed  with  thi.  eolution.  H  4  =  supporting  force  at  B 

to  driUa,  the  "  beat  kind  "  are  those  generally  naed  Ahateub  CaisoBi.  _  i^   ^   26-10=12-1 

°'"'^-  ''■"■  -hi bold  th.  feoffor ttoij,. of  .o.^.i.to;  lt"rp"',™i,!i;  i'i„5;d ■g'.S!?.^!?? 

mm]-U,tt.-C™;ol  Mr.  Whyj„  „f„  10  II,.  Bono..  „,l.ta,  J..,.  »k.  j^d,  Ik.  .p  „.    J"^'.  ^  'TS7wa  ^JSTS  J.- 

QuotoT  aome  other  textbook,  inateod  of  maertmg  of  which  is  never  overllS,  when  filling  cell,  which    ?;"„„,.,      .1  vitm-ni,  it     ,„T^'u"      Tfii 

a  20-UnaqQerr  00  a  lubjsct  which  can  be  answered  have  been  "formed."     When  they  are  "  forming  "     =  b.,;-.,  "  xaemou*,        aaa     ma        u. 

by  a«y  ■choolboy  7     He  might  rtudy  Tyudall  on  Che  plate.  I  think  it  i.  even  weaker.      Tha  sp.gr.  of    ='''■'''■ 

•aighV'wUhadTantage,  if  he  cannot  refer  to  back  a  fufiy-charged  cell  should  not  be  more  than  1-21         [  73990.  ]~Oraphte    Btatlca 1  think  t 

Tolnme*.    The  "explanation"  for  which  he  seeks  at  the  mort,  uaually  about  1-2.  £.  L.  P.       r^IyoF  "U.I.C.E."  to  tliie  query  ia  not 

iHS**-'^"".  ""f*^  V"^""*  teot  remaina-       nasoi.j.Beotlonal  Area.-Correapondent*  are    "^''JJ' ^;  on"T>^Vn^K^lt   ^S"", 

'"*""«•  °^-        leoK^  ;  andalKithe  iLie  H  O^  caUad  j:>.y  '■ 


J 


oislnaBhe  01 
pe&oloum  e 


[73990.1— Oraphlo    StaticB.- The  qoeatioa  ii,  may  be  of  anv  length.  Any  alteration  in  tb* 

-r     .    .   :    _- •   • ';       "iivri  L" ir~~L    how  to  find  directly  the  ordinate,  j  and  w  of  the  will  not  affect  the  poeition  of  the  nointii.' 

SZ!£S;^!3S'J™J;'    !:.?~Sl.'i?°;      Pol.01.i.Bi.»dJ,0lofBW.>r.rho.'dl™:ll,  Ik.    impoBul     plw    lo    obtH„r!?"if ' , 

L     1.^^  11  "^..^!  ^.        ?■    ^'?»b??k.  ho    ^coMtraot  Si.  tunimLr  (or  link)  polygon  hSTiiiK  in  kis  reVlj.   ^.te.  Ik.!  Ih.  "  ftuurailM « 

gOTMgliUIlw'"  ■•Pkol»nmiOBr.pk7,"L.™,    ,  p,„  d.plk.  olkn  dlm««on.  .od'loU.  boni,  ro,ol,,'l£lf    into   .  .bight  lliSlC 

uower-atieet.  8.  K.      ^  °  mvnn  '    *>-"-  — 1----  —  -  'i-  — ■—  .-ji— .  .  1—.  .l-  . 1 — rz^r. .    .. 


[73Sf3.J— Bope-Spllclna'.—What  ia    the  difli-    methods.    The  .heaiing-force  diagiam  ahowa  that    may  be  unable  to  obtain  the  aboTe-i 

odI^  "J.  W."  Ondaf     He  has  merely  to  lay  the    the  greateM  bending  momeot  ia  at  the  ^oint  F3.    I  will  give  the  conatiuation  tor  Uw  foolcii 
npeatnndaininthennal  way ;  bnt  what  doe*  he .  By  calculation,  the  Bending  moment  at  thu  point  ia    gon,  using  the  figorsonpage  S2  of  the 
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ahape  of  the  wick.  The  electric  termixials  carry- 
ing the  platiniuD  wire  are  attached  to  a  single  or 
donUe  use,  soldered  to  a  flattened  tube,  which 
acts  as  an  extinguisher,  and  as  the  wick  with  its 
flattened  tube  passes  through  this  disc  and 
eztingoisher,  it  is  necessary  when  screwing  and 
imsorewing  the  bottom  of  uie  lamp  into  its  posi- 
tion, that  the  disc  and  ezting^nisher  should  be 
capable  of  revolving  in  either  direction.  To 
permit  this  to  be  done,  the  disc  carrying  the 
terminals  rests  upon  or  is  supported  by  a  fixed 
part  of  the  lamp.  When  the  wick  is  round  in 
cross-section  it  is  not  necessary  for  the  discs  to 
revolve,^  as  the  wick-holder  would  revolve  in  the 
exiittgmstrer  tube.  The  tenminals  are  con- 
nected together  by  a  horse-shoe  shaped  form  of 
platinum  looped  tube,  within  which  is  a  sup- 
porting wire,  insulated  by  enamel  or  other  mate- 
rial. One  of  these  terminals  is  connected  by  an 
insulated  screw  with  an  insulated  flanged  disc, 
the  other  terminal  forming  part  of  the  lamp 
circuit.  At  the  side  of  the  mmp  is  an  insulated 
horizontal  plunger  working  in  a  socket,  which 
when  pressed  home,  makes  contact  with  the 
flanged  disc  and  the  battery  itself,  thus  forming 
a  complete  circuit  between  the  battery,  the 
lamp,  and  the  terminals  thereof,  a  spiral  spring 
bein^  employed  to  withdraw  the  plunger  from 
makmg  contact  with  the  flanged  disc.  The 
fusion  of  the  horse-shoe  looped  tube  ia  prevented 
by  the  insulated  platinum  wire  passing  through 
it,  so  that  when  the  current  is  estabhshed,  ine 
outside  platinum  horse-shoo  loop  becomes  in- 
candescent, whilst  the  insulated  core  remains 
comparatively  cool  for  a  certain  time,  and  so 
supports  the  heated  platinum  tube. 

The  loose  bottom  C  in  the  Fig.  is  provided 
with  a  lid  a,  kept  in  position  by  the  screwed  nut 
or  disc  b.     Rising  from  the  lid  a  id  a  flattened  or 
oval  tube  f,  the  inside  of  which  corresponds  to 
the  thickness  and  width  of  the  wick  d.    Within 
the  lamp  is  a  following  ring  i  screwed  into  posi- 
tion for  holding  up  the  glass  ring  B  by  pegs  or 
studs  r,  which  rin^  i  carries  two  discs  h  and  y, 
soldered  to  an  extinguisher  tu1»e  /.    The  tube  c 
rising  from  the  loose  bottom  C,  together  with 
the  wick,  is  inserted  up  through  the  extinguisher 
tube  /,  and  as  the  loose  bottom  has  to  be  screwed 
in  and  out  of  its  position,  it  follows  that  in  con- 
sequence of  the  extinguisher  tube  I  being  oval, 
the    extingmsher  must  revolve  with  the  loose 
bottom  in  either    direction.     For  this   purpose 
the  loose  discs  A  and  J  ride  or  oscillate  upon  a 
shoulder  formed  on  the  ring  i.     The  terminals 
«  and /are  attached  to  the  top  disc  A,  the  latter 
terminal  /  forming  part  of  the  lamp  circuit.   The 
former  terminal  e  is  insulated  from  the  two  discs 
by    any    suitable     insulating    material.      The 
terminal  e  is  also  attached,  by  means  of  an  insu- 
lated   screw,  to  an    insulated  piece  of  brass  q 
fitting  on  the  lower  disc  j\  which  does  not  touch 
the  lower  portion  of  the  extinguisher  tube  /,  nor 
the  lower  portion  of  the  following  ring  i.     On 
the  underside  of  ring  i  is  another  insulation,  and 
on    the  underside    of  that  a  disc  m    having  a 
flange  »,   such  disc    being  kept  in  position  by 
insulated  screws.    The  insulated  piece  of  brass  q 
rides  when  revolving  upon  the  disc  m.     To  light 
the  lamp,   the  horizontal  insulated  piston  o  is 
pressed  home  b^  a  suitable  device  on  the  top  of 
a  battery,  making  contact  against  the  flange  n 
whereby  a  complete  circuit  is  established  when 
the  body  of  the  lamp  is  placed  upon  the  other 
pole  of  the  battery.    When  using  wick  round  in 


cross-section,  the  rotating  diKS  h  and  J  and  their 
flanffes  are  not  requir^,  as  the  wick  holder 
would  revolve  in  a  round  extinguisher  tube, 
which  would  now  be  stationary,  and  therefore 
the  terminal  0,  instead  of  being  insulated  in  the 
manner  described  for  the  flat  wick,  would  simply 
be  insulated  directly  through  the  following  up 
ring  i  on  to  the  disc  m  with  its  flange  n. 


MODEL  LOCOMOTIVK-MAKINO.- 

XVIII. 

YET  one  more — a  very  elementary — stage  in 
Model  Locomotive  construction,  and  I  will 
pass  on  to  the  long -promised  Tenders.  In  this 
and  the  next  article  I  will  briefly  describe  a 
model  fltted  with  oscillating  cylinders.  There 
will  be  many  resemblances  between  this  and  the 
previous  one.  I  suppose  the  same  wheels  to  be 
used,  and,  with  slight  alterations,  the  same 
framing  and  spirit-lamp.  The  boiler  will  be  of 
the  same  size,'  but  alternative,  and,  as  I  think, 
rather  improved  methods  of  construction  will  be 
shown,  and  a  simpler  and  equally  efficient  steam- 
pipe  arrangement.  These  will  be  illustrated  in 
the  next  icicle.  In  the  present  I  will  confine 
my  remarks  to  the  oscillating  cylinders. 

The  only  tiling  to  be  said  in  favour  of  these 
oscillating  cylinders  is  that  they  are  easily  fitted 
up.  They  are  not  models  of  the  actual  engines 
which  are  denoted  by  the  same  name.  They  are 
not  even  satisfactory  as  a  rule  in  working.  So 
little  steam  can  get  into  the  cylinders  that,  to 
dignify  a  small  matter,  they  exert  very  little 
tractive  force,  and  often  fail  to  drive  their  engines 
along.  Tiny  stationary  engines  with  oscillating 
cylinders  will  whizz  round  rapidly  enough  ;  but 
the  weight  of  the  oscillating- cylinder  locomotive 
will  sometimes  put  so  much  work  upon  the 
engines  tiiat  the^  refuse  to  move  at  all ;  or,  if 
they  move,  it  is  only  ,in  a  fitful,  uncertain 
manner.  Especially  is  this  the  case  with  what 
is  called  the  single-action  engine — that  is,  the 
one  in  which  the  steam  enters  only  at  the  bottom 
end  of  the  cylinder,  and  not  at  the  other  end 
at  all.     Such  a  cylinder  is  shown  in  Fig.  78. 

In  this  figure,  A  is  a  block  of  metal  fastened 
to  the  framing,  and  its  function  is  to  convey  the 
live  steam  into  the  cylinder,  and  carry  the  ex- 
hausting steam  away.  It  is  pierced  with  two 
holes — a  the  steam  inlet,  and  b  the  exhaust  out- 
let. The  lines  encircling  these  holes  represent 
hollow  depressions  cut  in  the  face  of  the  block 
to  prolong  the  period  for  admission  and  exhaus- 
tion ;  these  are  not,  however,  always  cut.  Often 
there  is  no  through -hole  for  the  exhaust,  but 
only  a  groove  cut  right  out  to  the  edge  of  the 
block,  and  the  steam  then  escapes  from  between 
the  two  faces.  At  c  there  is  a  pin  upon  which 
the  cylinder  B  is  pivoted,  the  pin  c  being  tapped 
into  the  cylinder  face.  By  means  of  the  pin, 
the  cylinder  is  held  against  the  face  of  A  with  a 
little  nut  and  spring,  the  spring  permitting 
of  freedom  of  movement  when  the  parts  become 
hot.  At  d  there  is  a  hole  drilled  into  the 
cylinder  face,  the  radius  from  c  to  d  being 
the  same  as  that  from  c  to  a  and  b. 
As  the  cylinder  is  shown  on  the  right-hand  of 
Fig.  78,  the  steam  is  entering  from  a  into  by  and 
pushing  the  piston  along  in  the  direction  of  the 
arrow  for  the  forward  running  of  the  engine. 
As  the  crank-pin  e  goes  round,  and  nears  the 
dead  point/,  the  steam  wiU  become  shut  off  by 


reason  of  the  port  d  comings  over  theUank  ipn 
between  a  aca  b.  Momentmn.  will  carry  tfaeis 
e  past  /,  and  thrust  the  piston  backwards,  d 
port  d  beginning  to  oome  OTer  b  will  albw  ^ 
steam  to  exhaust.  Thoa  there  ia  no  steam  ati 
admitted  above  the  piston,  but  the  np 
depends  for  its  power  entirely  upon  that  admifii 
through  the  p<nt  d,  and  ia  therefore  unable  t 
overcome  any  very  appreciable  amount  of  nes* 
ance. 

Cylinders  of  this  toy-like  type  are  not  uadfr 
cast.  They  are  made  of  braiiB  tabe,  with  mk 
soldered  on. 

But  with  a  strongly-made  boiler,  nffiosBtii 
stand,  say,  from  251b.  to  301b.  |neMiin'>  tai 
double -a(^ion  cylindera  of  good  captcdf,  ai 
weU  fitted,  a  ^food  workable  looomooM  eu  te 
made  with  oscillating  cylinders.  Sisis&iSf  oi 
construction  is  a  rec<nnmendation  to  InsbbOi 
and  an  oscillatin^-cylinder  engine  afiocunol 
preliminary  practice.  In  the  constructiaB  i^ 
simplest  slide-valve  engine,  some  neil  si 
accurate  workmanship  is  required;  but  a 
oscillating  engines  there  is  really  little  tbti 
mere  lad  cannot  carry  throug^h.  I  thiak,  t^ 
fore,  these  are  good  and  soflGLcient  reasons  v^ 
an  example  of  that  type  should  not  be  omias 
from  this  series. 

Fig.  79  shows  the  engines  in  plan,. the  1^* 
hand  cylinder  bein^  a  sectdonad  view  ;  Fig.  ^l^ 
same,  m  cross  section ;  and  Fig^.  81  thecyli^ 
face  and  the  fitting  that  fulfils  the  func^^ 
steam-chest  and  exhaust,  usually  tenaed  tk 
steam  block. 

There  is  no  connecting-rod,  of  course  ;  bstv 
piston-rod  goes  direct  to  the  driving-wheel,  si 
as  it  is  necessary  that  the  steam  opemngs'" 
should  be  for  as  long  a  period  as  possible  e** 
the  steam-way  d,  the  cylinders  are  broogbt  i 
dose  as  convenient  to  the  driving^- wheel  to  ^ 
a  goodly  amount  of  ang|iilar  movement.    T^ 
therefore,  occupy  a  position^  2  j-in.  nearer  to  tit 
driving-wheel  than  those  in  the  last  exa^ 
and  the  leading  wheels  are  in  oonsequenoe  a^  j 
I  fin.  nearer  to  the  front  of  the  engine.  ^  1 
necessitates  a  corresponding  alteration  ia^  j 
pattern  of  the  framing,  and  gives  tiie  eogsti 
somewhat  amateurish  appearance ;  but  thatst* 
not  be  helped. 

We  suppose,  th^n,  these  alterations  in  fraafl| 
and  positions  of  wheels  are  made,  and  the  \^ 
ness  of  making  and  fitting  the  cylinders  to  hi^ 
commenced.  The  pattern  of  the  cylinder  fiB. 
as  regards  bore  and  length,  be  exactly  likttM 
shown  in  the  previous  engine.  But  the  foot^ 
boltings  to  the  foot-plate,  and  the  square  bb^ 
through  which  the  port  faces  are  cot  wiU  ^ 
omitted,  and  a  circular  facing  substituted.  T^ 
is  shown  at  A  in  Figs.  79-81.  The^cyUsdarii 
pivoted  by  the  pin  B,  to  the  block  C,  whwk  • 
fastened  to  the  framing  with  a  couple  of  scfe*^ 
The  pin  B  is  tapped  into  the  oentre  of^ 
circular  disc  A  on  the  cylinder,  and  screwed^ 
the  opposite  end  to  t'ike  a  xniUed  •headed  niit»  A 
which  serves  to  pull  the  cylinder-faoe  mgaiastd* 
face  of  the  steam-block  C,  so  preventins* 
minimising  escape  of  steam  from  between  Utf' 
faces.  The  interposition  of  the  spring  £  VBp^ 
an  elastic  character  to  this  tension, .  and  titf 
allows  much  freedom  of  oscillating  muvtisMri 
to  the  cylinder.  The  constructiQii  and  acties** 
as  follows : 

The  cylinder  face  A  is  pierced  with  two  pA 
a,  a,  a,   communicating    with  difllsl  ' 
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ItttdiiiK  iiftch  to  itfl  flHfl  of  the  cylinder,  ^lo 
itoam-block  C  u  pierced  with  two  pansAea,  i  and 
t,  whioh  are  Te^>ectiTeIy_  Bteain  and  eifaantt 
1 —      rm.   -■---Q.pipg   i  t  tummiimcate* 


J  . 

j.-rt^"., 

'     I'—n 

4^ 

I^i® 

4-^ 

■ 

"^   "-----L-" 

y-f-^  L 

■^ 

CROSS    SECTIO 


comw  oppomte  the  channel  a  oonunnnicatLDg 
with  the  eihauBt  c,  and  rteam  eacapei,  while  the 
port  a  m  rimnltaneoiuly  begins  to  come  over  the 
iteam-ohamieil  J,  and  the  piiton  ii  driven  back 
along  the  line  F.  J,  H 


is  the  front  view  facing  towardi  the  (^linder, 
ho  tteun  and  edaoit  opening!  $,  e,  and 
m  and  eihanBt  cbaaoals  d  and  ■■    Theae 


haring  the  tteam  ai 


diannele  are  groores  cat  in  the  bee  o(  the  block 
•t  the  nme  ladiua  ae  the  port-holek  a,  aa  in  the 
CTlindar  face.  The  live  iteam  pamoe  from  the 
Keam-pipe  t  b  through  the  opening  b  la  the 
■team-block,  and  occnpies  the  groove  4.  With 
the  axil  ot  the  cylinder  along  the  line  E,  the 
poit  ■  in  the  cylinder-face  wUl  be  open  to  the 
grooTS  d.  Steam  will  enter  a,  and  drive  the 
piaton  and  rod  along  the  line  E  in  the  direction 
ot  the  arrow,  and  move  the  crank-pin  and  wheal 
in  the  direction  of  the  curved  arrow.  The  por- 
tion B  of  tbe  azia  of  the  cylinder  repreeenta  the 
widest  powble  opening  to  ataam  ;  bat  steam  had 
entered  Qie  port  a  some  time  earlier,  and  will 
oontinoe  to  enter  some  while  longer.  Aa  the 
piaton  moves  round,  and  the  oniok-^  ap- 
[ffoaches  dead  centrei,  the  port  a  cornea  paitly 
<n)posite  the  narrow  bar  y;  and  the  snpply  ol 
(^Mun  is  diminiihed ;  but  it  is  not  wholly  cut-o£l 
-OBtil  the  instant  when  dead  oemtrea  is  reached. 
Immediately  this  point  ia  pMMd  the   port  o 


A  HEW  BI-HETALLIC  CONDTTCTOB. 

"  TJI-METALLISM  "  ia  a  term  which  has  in 
Jj  recent  years  acquired  a  distinct  meaning 
of  its  own,  and  refers,  as  everybody  knows,  to  a 
very  impor^nt  qnestion  connected  with,  the 
currency.  We  might  apply  the  term  with  equal 
accuracy  to  a  new  development  in  the  methods  of 
ttansmitting  dectrical  energy  whioti  ia  beginning 
to  attract  t£e  attention  of  practical  men ;  but  it 
might  lead  to  some  confusion  of  ideoa,  and  in  all 
sdentiflc  matters  lucidity  should  be  a  n»  gad  mm. 
Eithwto,  in  transmittijig  electridt]'  uireugh 
metallic  oondactors,  the  use  ot  a  single  metal  has 
alone  been  reacsted  to  at  all  extenmvely,  and 
experience  has  shown  that  of  all  the  commoner 
metals  copper  preaenls  the  greatest  advantages. 
If  we  take  the  conductivity  of  mercury  to  be 
nnitv,  then,  according  to  Uatthiessen,  we  have 
the  following  values; — 

saver    66-64 

Copper ai-70 

QoUT. *7-92 

Zinc  17-62 

PUtiDum 6-46 

Or,  according  to  another  authority,  if  the  con- 
ductivity of  diver  be  taken  at  100,  then  we  have 
the  following  rdative  values; — 

aUver   100 

Copper     89 

OdST. 74 

Soft  Iron , 16 

Lead    8 

Mercury  r6 

Silver  is  placed  outside  industrial  application 
by  reason  of  its  costliness,  etc. ,  and  hence  copper 
has  been  onif  ormly  adopted. 

But  copper,  though  excellent  for  conductiDg 


electricity  by  reason  of  its  low  reaislance  to  th 
free  paassgeof  the  current,  is  by  no  means  perfect 
it  is  defioeat  in  what  may  be  termed  mtelimutal 
TttiitanM,  and  is  somewhat  earily  stretched.  A 
rod  of  copper  whose  tninirverse  section  ia  one 
sqnare  centimetre,  when  stretched  with  a  bac» 
ot    one  degree    gives   an    extension    equal  to 

, i of  the  whole   leogth   (Un- 

1,060,000.000  X  981 

win  and  Wertheim),  and  it  has  net  th^  tenacity 
which  steel  and  wrought  iron,  for  instance,  have 
It  is  only  possible  to  obt^n  a  great  mechanjca 
reaistaace  (^  incorporating  with  the  oopiwr  some 
foreign  metals  or  substances  which,  while  ineroas- 
ingita  strength,  seriously  afiects  its  high  electrical 
conductivity.  During  the  past  four  yeaw  a  great 
deal  of  research  has  been  prosecuted  with  a  raw 
to  discovering  some  alloy  of  copper  whiiJi  shJl 
successfully  combine  these  desirable  qoahtiea  of 
high  mechanical  resistance  and  low  electrical 
resistance,  BO  that  it  shall,  when  drawn  into  wire, 
meet  the  requiremente  ol  every  case  in  which 
such  conductors  may  be  used,  and  be  at  the  same 
time  reasonably  cheap. 

Although  a  great  many  of  Uieae  alloys  have  been 
proposed,  lew  of  them  have  received  any  atten- 
tion outside  the  eiperimeotal  laboratory.  lh<M 
which  have  been  more  eapeciaUy  regarded  with 
favour  are  the  phosphoric  and  silicioua ' '  broneea. 
Copper  will  combme  with  phosphorus  directly 
under  the  influence  of  heat,  or  when  the  metal 
is  heated  with  bone-earth  and  charcoal,  yielding 
a  product  which  U  grey,  approaching  to  whitneaa 
in  colour,  and  is  vetr  hard  and  britUe  at  ordinary 
temperature*.  II,  however,  the  proportion  of 
ihosphoruB  present  be  kept  sufficienU^  low,  toe 
laidneM  and  fusibility  of  the  copper  are  increased, 
indif  the  proportions  be  cop^ier,  1,000  rarte; 
phosphorus,  6  parts,  the  tenacity  is  wonderlnUy 

lie  improving  influenceof  phosphorus  is aeen 
in  the  so-called  "  phosphor-bronze,^'  an  alloy  of 
copper  and  tin  containing  traces  of  this  non- 
metallic  element ;  specimens  submitted  to  testing 
have  withstood  a  tensile  strain  p«B.*i.i  '-io-  «»si'» 
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per  aquare  tDch.  And  tbsM  flgarea  have 
(•reatly  exceeded  after  "  wire-diawing."  In  thia 
vaee  the  elasticity  haa  alio  been  jreattf  improTed. 
There  vaa  a  proposal  a,  few  jeara  ago  to  atiliM 
pbosphai -bronze  for  overhead  wirea,  aa  it  waa 
aaaeitad  that  when,  through  accident,  aach  wires 
became  aevered  they  would  not  lall,  and  thua  be- 
eooie  aiaurce  of  ^reat  danger,  but  would  at  once 
coil  up  and  remain  out  of  dai^Eer  of  doing  any 
damage.  Silicon  has  a  aomewhat  aimilar  effect 
upon  the  properties  of  copper  when  combined 
with  it. 

Now,  although  these  mlidoua  and  phoephoric 
"  broniea"  satufied  to  soma  extant  the  eiigenciea 
of  'Are  conductors,  certain  inconveniences  at- 
tached to  their  use,  combined  with  their  high 
price,  hsTe  prevented  them  from  being  universally 
adopted,  and  one  after  another  they  have  been 
"dro]iped." 

An  entirely  oovel  propoaal  bu  recently  been 
made  by  a  Fiench  engineer — Moua.  Bdouud 
Uurtin — which,  it  ia  alleged,  is  likely  to  become 
rapidly  and  widely  adopted,  aiace  it  refers  t<j  a 
really  practical  soLutiim  of  tho  problem  of  wire 
oooductors,  and  ii  not  merely  "another  new 
BCtentilic  nostrum." 

jt^Uons.  Slartin  has  devised  a  compound  or  bi- 
metallic wire,  which  conaista  of  a  atael  core 
aheuthed  in  copper.  This,  it  is  said,  combinei 
the  desirable  advantage  of  lightneaa,  high 
mechanical  resistance,  and  cheapness,  with  a 
snfhciently  low  reaistance  to  conent  tor  all 
ordinary  practical  purposed. 

!■  The  annexed  figure  will  gire  oar  readers  at 
once  a  clear  idea  of  this  invention,  which,  like  so 
many  other  "good  things,"  appears  to  be  ei- 
tremely  simple,  and  one  ia  led  to  wonder  that  it 
han  atA  been  adopted  long  ago.  In  the  figure  twc 
enlarged  sections  of  Mona.  Uartia's  wire  an 
shown — one  a  vertical  longitudinal  section,  aac 
tho  other  a  vertical  transverse  section. 
L~Ia  the  longitudinal  section  AAAA  is  thi 
copper  sheathing,  and  B  is  the  steel  core.  Ic 
tho  transverse  section  these  different  metals  an 
respectively  shown  at  A'  and  B'.  The  diametei 
(A'i)  of  the  whole  wire  ia  lEths  of  a  millimetre, 
and  the  diameter  (M)  of  the  steel  coro  is  tSths  oi 
mitlimctpr. 

The  rosLstance  to  elongation  of  the  compound 
'Conductor  varies  according  to  its  diameter,  but  il 
ifl  always  auperior  to  that  of  steel  alone.  Thii 
appears  rather  astonishing,  but  the  fact  has  beer 
proved  most  emphatically  hy  severe  test  eiperi- 

The  electrical  conductivity  of  the  compounc 
wire,  referred  to  that  of  pure  copper,  has  beer 
determined  to  be  about  60  per  cent.,  that  is— 
Conductivity. 

Parecopper   60 

Martin's  oondnolor  100 

For  the  Bate  of  fixinjr  our  ideas  in  comparinj 
the  now  conductor  with  ordinary  copper  con. 
ductors,  let  us  consider  them  as  applied,  say,  ti 
telephone  work.  A  telephone  wire  of  diametei 
1-6  millimetre,  and  made  of  pure  copper,  wil 
possess  a  very  convenient  conductivity,  but  wil 
not  possess  sufficient  mechanical  resistance  U 
onablu  it  to  stand  all  the  strain  which  it  migh 
reasonably  be  expected  to  have  to  contend  with 
Now,  to  obtain  the  Same  conducting  power,  oni 
ol  Martin's  bi-metallic  wires  need  only  possess  i 
diameter  of  1-9  millimiitre,  yet  it  will  have  i 
mechanical  resistance  which  will  he  equal  to  al 
ordinary  emergencies. 

Dr.  A.  Liisant,  who  has  made  careful  eipori 
ments  with  these  bi-metallic  conductors,  statei 
that,  to  enable  a  copper  wire  to  stand  alt  thi 
ordinary  strains  which  it  is  likely  to  meet  witi 
when  in  nse,  a  minimum  diameter  of  2-5  milli 
m&tres  would  be  necessary.  Such  a  thicknes 
would  mesn  a  wei|^t  of  13700  kilogrammea  pe 
kilomCtrB,.  and  It  would  coft,  according  to  th. 


irewnt  price  of  copper,  say,  9l-7a  fnncs^ 
ulomHre.  On  the  other  hand,  a  bi.metallic  wire, 
nade  according  to  M.  Uartin's  idea  need  only  be 
-9  millimetre  in  diameter  in  order  to  possess 
ufficient  conductivity  and  strength  for  ordinary 
elephonic  purposes,  vet  it  would  weigh  only 
!S'35  kilogrammes  per  kilometre,  and  would  cost 
inlyl8'15  francs  per  kilomHra.  These  figures 
ippear,  perhaps,   more  striking  when  tabtdated 

Wirea  of  equal  condactiTlty  and  strength. 


:«Jri 


Diameter  . , 
Weight) 
par£lo-  [ 


W^ 


:*70kgm.    ..2^'3okgm. 


.8'3fikgm. 


_,-P"!91'75Iranc».. 


t'lS  francs.  .13-GOtrancs. 


This  tabolatioQ  suffices  to  show  at  a  glance 
what  are  the  advantages  presented  by  the  new 
bi-mctallic  wire — viz.,  economy  and  lightness, 
combined  with  good  mechanicikl  resistance  and 
■ufficient  electri^  conductivity. 

These  wires  are  being  manufactured  on  a  com- 
mercial  scale  by  a  patened  process  by  Mons. 
llartin,  at  his  works  at  JoinviUs-le-Pont,  where 
specimens  are  drawn  varying  in  diameter  from 
a,  tenth  of  a  millimetre  to  upwards  of  a  centi- 
metre, the  proportion  of  the  iron  and  steel  being 
determined   by  the    value  of  the  oondoctivity 
required  for  any  given  purpose.     There  is 
objection  which  naturally  presents  itself  to  o 
mind :    copper   and  steel   possess  different 
efficients  of  expansion,  as  is  seen  in  the  following 
table. 

Coefficient  of  expansioi 
Steel  (not  tempered)....     O'OOOOIOTW 

Steel  (tsmpared)    D'DOOOl^SOS 

Copper 0000017173 

Upon  this  very  principle  of  the  difference  in  the 
coefficient  expansion  of  metals  Ureguet  founded  his 
well-known  metallic  thermometer,  which  all 


metallic  conducton  are  subjected  to  varying  tem- 
peratures, some  disturbance  would  arise  owing  b. 
the  inequality  of  the  expansion  of  copper  and 
steel.  No  doubt  some  action  does  take  ph 
but  in  BOtaal  practico,  which  ia  the  important 
consideiation,  no  disadvantages  have  been  found 

Dr.  Laisant  proposes  to  roake  some  exact 
determination  with  regard  to  the  behaviour  of  the 
compound  wire  under  variation  of  temperature  ; 
but  considering  the  results  which  have  been 
obtained  in  practice,  it  is  not  anticipated  that 
they  will  bear  any  influence  of  -value  upon  tbe 
industrial  applications  of  tbe  new  conductor, 
though  such  quantitative  experiments  will  possess 
a  certain  interest  from  a  scientific  point  of  view. 

If  a  further  word  is  necessary  to  establiBh  tho 
practical  importance  of  this  discovery,  it  is 
sufficient  to  state  that  tho  Adminitlratioa  di 
Telegraphs  in  France  and  several  foreign  govern 
ments  have  already  placed  largo  orders  with 
Moos.  Martin.  J,  T,  H, 


madiins  in  a  remot*  ooiml 
form  as  early  ss  1S34,  obi 
Fekroaiy,  1837,  bdngiiig  • 
mmchinary  whivi  had  IMSn  n 
exhibition,  by  '*■■"■"  and  '. 
view  to  sailjsting  oapttal  to 

During  the  BsAMii  of  1S37  be ,-_ 

oitir,  where  be  sxhibitod  nodsla  of  Us  s^ 
varioDs  othsr  alsottioal  InToitkios.  Ai4l> 
>«t«  of  the  d^,  I 
I  by  a  gnat  in 
people.  In  letters  wHttau  about  that  ttM,- 
port  mentioned  that  ona  of  the  moat  t 
visitors  was  Plot.  UoTK. 


Davenport  and 

deavoniing  to  ob^^  infonnatioii  aboatia 
scarcely  anything  was  known.  TbJI  < 
ultimately  led  ms  to  EoterMt  myadf  it  Iq 
find  out  more  about  tlu  mattor.  In  tkb 
talung  I  wasfortnnatoly  VMrnuichfMaiV 
'han  oils  can  natonablr  «xp«at  to  ba,  nds 
iresiisiiitatetbsbistoij  of^an  Innatka  d 


In  pursuing  my  invsatigatioiia 


Davenport's  work,  I  was  fortunato  sa^J 
that  SBveral  of  his  original  models  •■■ 
existence.  One  of  these  modela,  a  antt* 
2Kt.  in  diameter  with  a  locomotiTa  UaJW 
■imihkr  to  the  one  which  we  hava  horaMf 
very  much  more  finely  Onishad,  I  was  aMltl 
myself  by  oontemporanaooa  crldsnes  vs^ 
1S3T.  The  one  which  ia  botora  jcMMil 
the  cabinet  of  the  Female  niaiiliwij  b 
formerly  Mist  Willard's.  TharMorAsll 
tution  show  that  it  was  purvbasad  hi  IW 
itly  must  have  been  bnOt  by  Davsa 
■      ■    -'     flaely-flnialMd  moW' 


Banaom  Coai^  • 
'u>  peraon  and  • 
re  is  no  donbt  thatt 
tho  eaiiy  part  of  1 


self  pi 


DAVfiNFORT'S  ELECTRIC  RAILWAY. 

THE  tallowing  account  of  the  electric  railway 
invented  by  Thomas  Davenport,  of  Vermont, 
U.S.A..  is  extracted  from  a  paper  read  by  Mr. 
F.  L.  Pope  before  the  American  Institute  of  — 
tricol  Engineers :— The  year  B37  marked  a  very 
impoitaat  era  in  the  history  of  the  industrial  da- 
velopment  of  electricity.  During  that  year  two  of 
the  most  extraordinary  inventions  of  the  present 
century  made  their  advent  in  this  citr — the  electric 
telegraph  ol  Prof.  Samuel  F.  B.  Morse,  and  the 
• '-  -aotor  of  Thomas  Davenport.    The  motor 


m^^c'TthSI' 
before  us  was  buitt 
possibly  as  early  ss 

see,  in  a  very  good  state  of 

had  it  mountedto-night  with  tha  aama  sv 
was  found  with  it-~a  thiae^oeU  Oro**  ii 
pint  cops,  and  I  think  wa  sludl  find  tta 
tolerably  fair  running  order.  fTha  modd 
in  motion.)  It  does  not  go  quite  120  milsi 
but  it  goes !  This  looomotive,  you  wfll 
has  ■  fixed  fleld-magnet  balow,  and  a  I 
armature  above,  whioh  ia  reveraed  I 
every  revolution.  So  tar  aa  I  am  kUs  tci 
there  is  a  oomtunation  fooad  ia  erwy 
motor  to-day,  which  Davenport  was 
to  make  known  and  to  use  in  1834.  X 
is  oonnected  to  the  driving  action  1^  \» 
The  field-magnet  and  annatDra  in  tbe  imai 
you  are  conoeoted  in  -aariea.  In  the  otlMT 
1837  of  which  I  spoke,  they  are  oonneotad 
Among  other  models  of  DaTenport  was  as 
a  horse-shoe  flsld-Diagnet  and  a  foor-polsi 
with  curved  pole-pieces,  which  ia  leaOr 
advanced  type  of  motor.  That  waa  abl 
1337.  Altogether,  Davenport,  "betsneD 
1840,  built  over  lOD  motors  of  diirersnt  pat 
ot  vaiying  sizes,  scarcely  any  two  of  tfci 
I  discovered  also,  quite  to  my  sttipritss  ^* 
undoubtedly  the  first  to  maka  vmutHm 
with  a  movable  eon  aa  a  maaia  of  nsoflDca 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE ;  No.  1860.  IApbji.  17,  IMI 


Fia.  I.— P<npeetiT«Ti«wof  Arawtnra. 


Tia.  2.— Longitndiu&t  BeetioD  oCAnsAtnn. 


Fio.  4.— Two  Axmaiaie  Coilj  Sep4r«te  from  Con. 


Fia.  3.— ConunQtalor  End  of 


FiQ.  6.— DetaOj  of  Conunntatoi. 


PRiL  17.  I89I. 
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A.  preltj'  >tege  trick  mi  nneaOj  iotiodaoed  En  a 
pU;  ftt  ft  Puiii  thBBtra,  wheie  certain  robes  vera 
«cbibit«d,  which,  whan  lifted  front  the  cheat  in 
which  tbej  were  oont&ined,  thone  with  a  goldon 
or  BxlTfir;  ^t^t,  and  were,  apparmtly,  wdf -lununous. 
This  beautiful  effact  waa  obtained  by  pUdng  a 
powerful  alectrio  light  onderaeath  the  atagc,  and 
raflacting  iti   raja  through   the   staffe   and   into* 

.  .  ... ,.  _.  ..         -7^       ,  J^^        y^^ 

ihtthio, 
rafleolad 

gOD*  "to  tb«   inumin&tod  fount^   and   jets  of 


Fia.  7.— Diagram  of  Switch. 


nie  aide  of  ths  I ._  ^ 

ppodte  aide  of  the  same  diametrical  line,  and 
IB  and  end*  on  the  oppoaile  aide  rti  the 
ture.  Coil  3  bcgina  on  the  aame  aide 
.  as  coU  1,  adjoining  coil  2 
t  lesTing  a  space  between  it  and 
1  on  the  oppoaita  aide  of  the  anaature  for 
',  which  i<  to  be  atorted  and  finiibed  on  the 

aide  of  the  annBtore  as  ooU  2.  Coil  4  will 
ji  coil  3  on  the  side  of  the  armature  oppoaite 
OD  which  the  mil  ia  started  and  flniihad.  The 
,tun  is  proeaeded  with  in  tbia  manner  until  all 
pacea  are  filled  up  and  the  coiU  are  all  in  place 
their  ends  projecting  as  shown, 
ere  are  ten  coiiji,  and  the  aame  number  of  bars 
e  commutator  cjlinder.  Each  oommutator  bar 
tea  the  end  of  one  coil  and  the  beginning  of  the 

ao  tliat  the  coil  ii  cloasd. 
desired,  the  coil  ma;  be  wonnd  acoordins  to 
iemene  (or  Heffuer-Altueck)  method,  provided 
imatator  cjUndar  hu  an  odd  nmuber  of  bara 
ihe  armature  an  odd  nontber  of  coils.  The 
BOB  method  thus  modified  is,  intact,  the  Ediaon 


the  present  case  each   bar  hu  formed  in- 

n .1.  ;t  .  radial  arm  which  Is  bent  toward 

and  slots,  B,  are  made  in  the 


% 


0  receive  the  terminali  of  the  coils,  which 

ired  in  the  slots.  The  artangamant  of  the 
inals  of  the  coita  is  tha  same  as  in  the  Siemens 
^ure— i.e.,  each  commutator  bar  receives  the 
)t  one  coil  and  the  beginning  of  the  next. 

e  commutator  cylinder  ts  built  up  on  a 
ed  sleeve,  U,  fitted  to  the  armature  shaft, 
flange  of  the  sleeve  ia  grooved  in  the 
to  receive  the'  Ings  projecting  from  the 
antatur  bara  P.  A  tube,  0,  ol  icaulating 
rial,  anch  aa  hard  rubber  or  vulcaniBsd  fibre,  is 
ed  over  the  sleeve  M  and  the  groove  in  the 
a  of  the  sleeve  is  lined  with  insulating  material, 
untersunk  not,  N,  is  screwed  on  the  end  ol 
leeve  U.    Between  the  nut  and  the  bevelled 

01  the  commutator  bars  is  placed  on 
er,  Q.    The  bars  P  are  separated 


From  tbe  ptatea  d  iT  the  current  flows  to  the  ring 
D  and  ipriog  B,  thence  back  to  tha  armature.  By 
this  arrang«nent  all  the  coils  of  the  field-msguet 
ais  thrown  in  parallel.  B;  turning  the  awib^  bo 
as  to  bring  the  springs  in  contact  with  the  plates 
EFQ,  tLfl  aRangement  ia  such  that  tbe  current 
flows  through  lour  coils  in  parallel  and  two  in 
aeriaa.  By  bringing  tbe  plates  E  IJ  K  L  into 
contact  with  the  springa,  the  current  passes  through 
two  coils  in  parallel  and  four  in  senea,  and  whan 
the  awitoh  is  turned  so  as  to  bring  the  {dates  F  o  H, 
&e.,  in  contact,  the  cnirent  passes  through  all  the 
ooila  in  series,  i.e.,  the  current  poaaea  through  the 
winding  o(  the  fisld-maguet  as  it  would  through  an 
ordinary  electio- magnet,  i.e.,  it  passes  from  plate 
F,  through  spring  8  and  one  coil  of  tha  magnet  to 
plate  J,  toeaoe  by  the  croaa  connection  to  plate  Q, 
through  spring  7,  and  anatbei  coil  of  tha  magnet  to 
plate  K,  and  ao  on. 

By  means  of  this  switch  tbe  current  may  be 
adapted  to  alectrotyping  or  brass,  nickel,  silver,  or 
gold    plating.     At  2,5(X)  revolutions    per  minute, 

with  field-magnet  in  ahunt,  with    ^    "  '" 

running  down  both  arms  of  the  magi 
as  first  described,  the  machine  yiddi 

56  amperes  with  an  E.M.F.  ol  6  volta.    The  t 

may  ve  varied  from  50  to  Sj  amperes  with  an 
E.a.F.  ol  from  2^  to  S  volts  and  upward. 


aucb  a  feature  ol  the  last  Paris 


Eiponbon.    To  obtam  a  advary  or  -      „   - 

effact,  blue  gaoze  was  subatituted,  and  a  piece  ol 
blue  glass  placed  before  the  electric  ligbt.    When 


robes  w 


i,  the 


rant  apli^ 
le  magnet  ia  parallel, 
le  yialdi  a  cmrent  ol 


eA  were  ropiaoou,  uiQ 

^_     „ cheat  closeil,  and  the 

cheat  could  then  be  lilted  and  removed  bom  the 
stage,  making  the  illusion  complete.  Uodam  stage 
effects  owe  much  to  the  discoTeriea  of  acienoe,  and 
eapedally  to  the  various  manilsatationa  ol  eleo- 
tndty,  Uie  ease  with  which  Una  agent  can  be 
handled  and  applied,  and  the  aurpriainR  phenomena 
exhibited  by  it,  rendering  it  pecnltariy  adaptable 
to  this  purpose. — Za  JVatarr. 


BCIESIiriC   BXCBEIIIONS. 

THE  automatic  pedeatrian  is  a  curious  little  toy, 
intareatine  from  ita  very  dmplidty.     It  oon- 
mats  (Fig.  1)  of  an  inclined  plana  formed  from  a 

Sieoe  of  wood  aud  some  bent  wires,  and  a  small 
gnre  of  tic,  tha  legs  of  which  move  freely  on  a 


noections  aa  ahown  in  Fig.  7, 
oE  the  cylinder  ia  apreodout 


e  field-magnet  ia  uaed  in  connection  with  the 
ture  here  ahown  and  described,  but  a  switch 
[uired  by  means  of  which  the  current  may  be 
through  all  the  coils  in  seriea,  or  all  in 
lei,  or  with  any  intermediate  arrangeruent,  so 
the  current  can  be  oontroUed  at  will. 
e    switch  is  made    in  cylindrical  form  with 

Uic  plataa  r-^   '" '  "    ■"'      ~ 

hicb  the  a 

0  permit  of  ea^  eiplanatioD. 
e  cylinder  forming  the  body  of  the  awitch  is  of 
1:  It  is  provided  with  joomala  which  revolve 
arings  in  a  wooden  frame  attached  to  the  top 
IB  field-magnet.  On  the  ends  nf  the  wooden 
der  are  mounted  copper  ringa,  C  D,  which  are 
ed  by  apringa,  A  B,  carmacted  with  the  comma- 

bruahes  as  ahown  in  Fig.  6.  Between  the 
C  D  ara  arranged  four  senea  of  plates,  which 
be  brought  into  contact  with  tha  aeriea  abot 
gB  secured  to  the  wooden  switch  frame  and 
Ktad  with  the  terminals  ol  the  separate  coils  of 
leld- magnet— the  terminals  1,  2,  3,  4,  5,  6,  7, 
one-half  of  the  field-magnet  being  connected 
the  saries  a,  those  of  the  other  half  being  con- 
d  iu  Hie  same  way  with  the  seriea  i. 
th  the  awitch  in  the  position  ahown  in  Fig.  7 
orreut  arrivea  at  the  spring  A  from  the  arma- 
paaees  to  the  ring  C,  thence  to  the  ptate  c, 
through  the  oounecting-wira  ia  the  plate  c', 
causing  the  current  to  pass  down  the  fleld- 
let  wires,  5,  6,  7,  S  of  each  series.  It  ratume 
)  switch  through  wir«a  1,  2,  3,  4  of  each  Beriea 

1  plates  d  d",  which  an  connected  elecbrically, 


Fio.  1. 


pivot  of  wire  aa  shown  in  the  enlarged  drawing. 
Two  other  wires  paaeed  through  the  body  of  the 
figiire  prevent  tbe  lega  from  moving  beyond  the 
leugth  of  an  ordinary  atep.  Iu  its  handa  is  placed  a 
piece  of  wire  bent  into  the  shapa  of  a  V.  This 
aervee  as  a  balancing- pole,  and  when  tbe  figure  ia 

E laced  on  the  board  it  bringa  the  centre  of  gravity 
alow  ita  feet,  so  that  it  will  retain  its  upright  poai- 
tioQ.  It,  now,  the  "pedestrian"  is  plao^  at 
the  top  of  the  inclined  plana,  he  atarta  off  and 
walka  rapidly  down  towards  the  lower  end, 
throwing  its  weight  from  one  foot  to  the  other 
iu  a  CI uite  natural  manner.  When  it  is  considered 
that  there  is  no  machinery  at  all  concealed  in  the 
figure,  the  result  ia  quite  sorpriaing,  but  is  easily 
explained  aa  the  result  of  tha  slight  oscillatory 
motion  given  to  the  figure  by  tha  l^lancingwire. 
It  ia,  in  fact,  a  penduluin,  and  as  it  ewiuga  from 
side  to  aide,  the  point  of  support  is  shifted  auto- 
matically from  one  foot  of  the  figure  to  the  other, 
while  the  weight  ol  the  whole  cauaes  it  to  fall,  or 
walk  down  tha  inclined  plane  in  a  very  natural 


Pollen.— Prof.  Byron  D.  Halsted  has  ahown 
{MinroicBBe  i.  229)  that  the  pollen  of  green  milk- 
weed {AicUpiaa  viridifiartim)  can  be  indnced  to  . 
germinate  between  sheets  of  agar  agar  so  thin  that 
the  pollen  tubes  can  be  studied  thnmgh  the  filma 
with  low  powers  ol  the  microacope.  The  species  of 
the  allied  genua  AicUpiai  give  similar  reaalts,  and 

.    the  experiments  are  certaiidy  suffldantly  iutareat- 

^   inp  to   be   olten   repeated   by   workers  witii  the 

[   microscope. 

L  Baoteria  in  Milk.-Prof.  H.  W.  Oonn,  di«- 
Cussing  the  bacteria  of  milk,  remarks  that  tlMir 
fonction  varies  with  the  apecdea,  aonke  ol  Hum 
having  the  property  ol  imparting  an  agreeable 
flavour  to  butter,  while  others  communicate  a  dis- 
agreeable odour  and  taste.  From  mfik  and  cream 
he  has  isolated  forty  different  apeoes,  which, 
from  their  effect,  ara  divisible  into  three 
claasBa  1  (1)  Some  produce  no  viaible  effect, 
the  milk  remaining  apparently  unchanged. 
Some  of  theae,  however,  render  it,alightly  add, 
othera  slightly  alkaline,  and  nearly  all  produce 
certain  decompoaitioD  odours ;  (2)  another  series 
has  the  power  of  breaking  up  the  milk-augor,  pro- 
ducing Buffident  add  to  curdle  the  milk.  To  this 
belongs  B.  aeidi  larlici ;  (3)  a  third  class  curdlea  the 
milk,  but  the  reaction  ie  either  alkaline  or  the  re- 
action ia  not  affected.  Such  tiacteria  have  the 
additional  function  of  dissolving  the  curd  which 
they  produce,  converting  it  alowlv  into  peploaee, 
whereby  the  milk  becomea  liquid  again.  Prof. 
Conn  macuBBea  the  connection  between  butter  and 
bacteria,  the  cocncction  being  eatabliahed  through 
cream,  in  which  the  growth  is  longer  continued  and-, 
moreprohfic.  How  the  octiori  of  bacteria  on  crew,-.:.' 
reaulta  in  what  is  known  as  "  ripening,"  by  wtiKh  ^ 
butter  "comea"  more  easily;  secondly,  it  kee|n  '' 
longer ;  thirdly,  tbe  flavour  is  improved.  TnS 
ripening  ia  elfected  by  the  action  of  bac- 
teria, which  diidntegrates  the  albumen,  partly 
by  production  of  an  acid  and  partly  by 
a  peptoniaation.  The  fiavour  ia  due  to  tM 
impregnation  of  the  butter  vrith  aromatie 
prmdplea,  the  product  of  deoompodtion ;  tbe  differ- 
ence in  taate  aud  odour  being  due  to  the  action  of 
different  bacterial  ferments.  Hence  butter  made 
from  aweet  cream  is  flat,  insipid,  and  tasteless, 
because  the  bacteria  have  not  had  time  or  oppor- 
tunity to  produce  the  volatile  decomposition  pro- 
ducts. From  a  series  of  experimentsmadeonmilk, 
he  finda  that  electridty  does  not  aour  milk,  and 
offers  iu  explanation  that  "thunderstorms  are 
usually  preceded  by  climatic  conditions  of  tempera- 
ture and  moiature  very  favourable  to  bacteria 
growth. — (Associated  Dairying  Comr.,  Board  of 
Agriculture  Report,  U.S.A.,  for  1890.) 
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DB  beinf;  the  zenith  and  nadir  resgdc^Vely  of 
ipposed  obeerver,  a  great  oirole  ooxineoting 
bwo  points  will  at  16h.  66m.  4l8.  pass  through 
on's  centre  at  S'  and  Mercorv^a  centre  at 
id  appearing  aa  a  atraieht  line,  cut  the 
drcumferenoe  in  N  and  S.  Aeo^dingly 
vill  be  part  of  a  great  declination  oirde, 
BW  at  right  angles  to  it,  a  parallel  of 
ation,  situated  \T  32*  2*2"  north  of,  and 
el  to,  the  Celestial  Equator.  From  S'  set  off 
mrly  eastern  motion  ox  the  sun  inB.A.,  which 
' '  'V^  when  referred  to  the  Celestial  Equator 
~"  on  the  parallel  E.W.  of  declination, 
iplied  bv  the  natural  cosine  ^-9634)  of 
'  fmgles  to  this  set  off  to  the  north 
^^^-  motion  in  declination,  or  39-6". 
S'm  dt 'n^e  west  76"  or  Mercury,  reduced 
r  moo^  in  jMa^ie.  (78-6"  x  by  tiie  natural 
(•9648)  of  17*  18',  and  at  right  angles  to  this 

0  the  south  the  planet's  hourly  motion  in 
>  66*7.  Joining  these  points,  K  O  will  repre- 
le  apparent  relative  hourly  motion  of  Mercury 
srbit,  the  sun  being  supposed  to  be  at  rest, 
quantity  may  be   scaled  or  calculated,  and 

1)0  found   to   be   239-4"  or  \/kL«  -»- L0« 

ll4-5"»  -»-  106-3«  =  K  O.  Prom  S'  set  off  S'  A, 
difference  of  declination  of  the  two  bodies 
0-8^'  or  840-8.  Then  drawing  a  line  through 
rallel  to  K  O  and  cutting  the  sun's  ciroum- 
e  in  a;  and  x\  we  have  the  apparent  relatiye 
»f  Mercury  across  the  srm's  <usc,  the  planet's 
at  time  of  ingress  beine  at  x  and  at  eeress  at 

1  passing  through  A  at  the  time  of  c^  m  B.A. 

>btain  the  points  on  Mercury's  path,  where  its 
is  situated  at  times  of  external' contact  at 
s  and  egress  of  Mercury's  limb,  we  add  the 
's  semi-diameter  to  the  sun's,  or  6"  to  962" 
»  and  with  this  radius  from  centre  S'  describe 
res  cuttinff  the  path  in  B  and  E.  A  similar 
8  with  ra^us  962—6"  -  946";^Tes  the  position 
iroury's  centre  at  times  of  mtemal  contact 
limb  at  ingress  and  egress,  while  a  perpen- 
r  let  fall  from  S'  upon  the  orbit,  and  meeting 
3,  giyes  the  planet's  centre  at  time  of  mid- 

• 

ill  be  noticed  that  the  planet's  semi -diameter 
siderably  greater  than  it  should  be.  This 
8  the  appended  calcidations  the  more  eaoly 
tood.  Theee  may  be  dispensed  with,  pro- 
the  diagram  be  orawn  to  scale  throughout 
lade  considerably  larger  than  the  one  here 
The  larger  the  drawing  the  better,  as  even 
ubined]  or  relative  movement  of  the  bodies  is 
Suppose  a  large  sketch  to  have  been  made,  we 
r  scaling  that  the  apparent,  relative,  hourly 
I  in  orbit  or  K  0=^239-4",  AB  -  96611% 
16-62",  A  E'  198-74",  A  E  218-43''  and  S'  C,  the 
liftanoes  of  centres,  763-4"  or  12^3*4".    The 


times  are  now  ascertained  by  the  following  simple 
proportion : 


As       239-4":  60m. 
239-4  :   60 
239-4  :  60 
239-4  :  60 


966-11"  :  4h.  Im.  63s. 
946-62  :  3   66      68 
198-84  :  0   49      60 
218-43   :  0   64      44 


IMonal  contact  at  ingress 

-*0K^.66m.4l8.  ^  &.  lm.63s.)  «  llh.63m.48s. 

Internal  contact  at  ingress 

»  (16    66     41      -  3   66     68   )  «  11     fi^     43 

Internal  contact  at  egress 

t-  (16    b^     41      +  0   49     60   )  o  16    46     31 

External  contact  at  egress 

»  ri6    66     41      +  0   64     44   )«  16    60     26 

Angle  from  North  Pole  of  contact  at  ingress  1161** 
towards  the  east  for  direct  image. 

Angle  from  North  Pole  of  contact  at  egress  168^ 
towards  the  west  for  direct  image. 

Calculations. 
In  triangle  KLQ  tan.  O  -  ^^ 


LO 


_  214-6"  and  its  log.  •    2-33143 

=    2-02653 

0-30490 


106-3 


«  63"  38'  20" 
And  by  construction  LO  ^  L  S'A  C 

ThenS'C  -  S'A  sine  S'AC 

«  840-8"  sine  63°  38'  20",  and 

840-8"  y 
Sine  63°  38'  20"  > 


2-92469 
9-96231 


763-4"-  leastdist.  of  centres  «    2-87700 


«  S'C  -  Tan.  S'AC  =  763-4  -    2-87700 
Tan.  63  38  20  »    0-30490 


And  C  A  =  373-34"  - 

Sine  E  =  S'C  =  753-4"  •  2-87700 

SB      958  2-98136 


2-57210 


-  5r  61'  0" 


9  89564 


CE  =  S'C  -  tan.E 

Log.      2-87700 

tan.  61°  61'      010485 


591-77" 


«  2-77216 


sum  and  differences  of  CE  and  C  A  will  give  A B 
and  AE  respectively. 


Thus  we  have» 

CE 

CA 


-    691-77" 
«    373-34" 


SineE' 

AB 
AE 

-S'C- 

S'E' 

62°  47'  0" 

763-4"  - 
946 

nearly^— 

966-11" 
218-4&* 

2-87700 

2-9768^ 

- 

9-90111 

CE'-S'C -tan.E' 

Log.      2-87700 

tan.  62°  47'      0-11947 


672-18" 


2-76763 


And  C  E'  being  by  construction  equal  to  C  B',  the 
sum  and  differences  of  C  E'  and  Cf  A  will  give  AB" 
and  A  E'  respectively. 


Thus  we  have — 

CE' 
CA 

=  672-18" 
-    373-34" 

AB' 
AB' 

«  946-62" 
-    198-84" 

L        A  -  63°  38'  20" 
il  C  S'A  =  26*  21'  40" 

■ 

-  90° 

L        E  -  61° 
L  CS'E  -  38° 

61' 0" 
9*0" 

I 

-90° 

And    ZNS'B  »  ri80-(38°9'0"-f26°21'40")] 

-  116°  29'  20"  towards  ktft. 

And    L  NS'E  -  ri80-(38°  9'  0"-26°  21'  40")] 

-  168°  12*  40^  towards  West 

Heferring  to  the  Nautical  Almanae^  and  com- 
paring results,  it  will  be  seen  that  the  beginning 
should  be  four  seconds  earlier  than  that  obtainea 
from  my  calculations.  This  is  owing  to  the  semi- 
diameter  of  the  sun  being  somewhat  greater  at 
12  hours  than  at  17  hours.  See  page  76  of  NauiicaX 
Ahnanae, 

To  ascertain  the  position  of  the  planet  on  the  wojl 
witii  rei^ect  to  tne  horizon,  as  seen  from  my 
residence  (lat.  63°  46'  36"  N.,  longitude  Imin.  13aeo. 
W.)  at  the  time  of .  internal  contact  at  egress— viz., 
161  hours,  we  must  calculate  the  parallactic  angle  S'. 
This  may  be  found  when  lat.  (0),  dec.  (d^,  and  hour- 
angle  (A)  are  given.  The  hour-angle  is  found  as 
follows : — 


Sidereal    time    previous    Ghreenwich 
Mean  Noon  (page  76) 

Add  for  Mky  9th  16|  hours 

Add  acceleration  of  sidereal  time  on 
Mean < 

Sidereal  time  at  Gtreenwich,  May  9th 

ho 


h.  m.  8. 
3    8    3 

16  46    0 


16f  hours   o 


Longitude  (west)  

Sidereal  time  at  HuU,  do. 
Mercury's  B.A.  at  16f  hours 

Hour-angle  v)Mt 


Hour-angle  east^  or  in  time  108°  4'  16"  «    7  12.  17 

180 


2-46 

19  ^  48. 
1  13 

19  64  3^ 
3    6  62 

16  47  43 
24 

And  CE  being  by  construction  equal  to^CB,  the 


Hour-angle  A  =    7166  46 

Then  tan.  S' =  ?25i^i^  = 
cos.  («  +  ^ 

8ine.  12°  49'      9-3460 

tan.  71   ^      0-4866 


cos.   30°  21' 
tan.  S'  -  38°  14' 


9-8326 
9-9360 


9-8966 

tan.  X  —  COS.  A  cot.  0 

cos.    71°  66'  -  9-4915 
cot.   63°  46' =  9-8662 


-  tan.  12°  49'  -  9-3567 

And  38°  =  Z  S  S'  V,  or  £  N  SV,  i.e.,  a  circle passins^ 
through  my  zenith,  and  the  centre  of  the  sun  will 
cut  its  circumference  in  V  and  V,  and  a  line  H  H' 
at  right  angles  to  it  will  be  parallel  to  my  horizon, 
consequently  Mercury  will  pass  off  the  sun's  disc  a 
littie  to  the  left  of  its  lower  limb.  To  ascertain 
time  of  ending  for  Hull,  we  refer  to  N,  -4., 
p.  407,  where  we  read :  for  any  place  on  the  sur- 
face of  the  earth  the  radius  being  /»,  the  ffeocentrio 
North  Latitude  /  and  East  Longitude  X,  the  Qreen- 
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4» 


4^ 


»o 


i 


4n 


»»> 


7^7lh^.^&7'cu:.Tir.  J^fcv/-7S,^2 


70 


«o 


widi  mean  time  t  of  the  but  external  contact  may 
be  computed  by  the  formula — 

March  9,  16h.  50min.  25aec.  -  [2-2149]   p  sin.  I 
+  [1-7987]  p  coi.  /  006.  (X  -71'  48'  24"). 
/  -  +  6§»  34'  4 

Conrta^t  ::  71  48  4}  -  -72»6;6.(X-71M8'4) 

-  2-2140 
p  . .  9*9990 

/  +  9-9066 

-  2-1186  m  -  131-4flec 


+  1-7987 

p. .9-9990 

Cob.  (-72'6'6)-»- 9-4874 

Cos.  /  f  9-7736 


+  1-0687 -+   11-4 


-  120-0  ■  -  2min8. 

HiQi  last  external  contact  at  Hull  a  16h.  60m.  26sec. 
—  2m.  •  16h.  48m.  268ec. 
The  result  agrees  yery  fairly  with  the  direct  com- 

Sitations  I  haye  made,  and  which  are  similar  to 
ose  giyen  at  length  in  the  English  Mbchanio  for 
June  f3th  and  20th,  1890,  with  respect  to  the  late 
solar  eclipse.  If  any  of  your  readers  feel  disposed 
to  underu^  these  laborious  calculations,  let  them 
remember  that  it  is  necessary  to  ascertain  (by  taking 
into  account  second  differences),  the  B.  A.  and  Dec. 
of  the  two  bodies  tnth  the  greatest  exactitude,  and 
to  work  to  seyen  places  of  decimals  throughout. 

H.  P.  Blade,  F.B.A.S. 
16,  Westcott-street,  Hull,  April  13. 


MEB0TJB7,  SCAT,  1891. 

[32232. J— I  iKCLOSB  path  of  Mercury  for  May 
n^t— throueh  his  transit.  He  should  be  yieible 
after  the  middle  of  this  month  (April)  if  the  eyen- 
iugs  are  fayourable. 

liyerpool,  April  10.  W.  S. 

POSS   THE    ST7N  DANOB    ON  BASTEB 


[32233.]— Of  course,  the  sun  appears  to  dance  on 
Easter  Day  or  any  other  day  if  you  can  manage  to 
look  steamly  at  it  for  a  few  seconds.  The  excessiye 
yibration  of  the  optic  nerye  probably  causes  the 
iUuBion,  and  few  people  can  look  long  enough  at  the 
nndouaed  sun  to  obserye  it. 

The  Irish  haye  the]  same  superstition  as  the 
Lincolnshire  peasants,  or,  at  least,  used  to  haye. 
Boys  and  girls  used  to  go  out  together  on  Easter 
morning,  in  parties,  to  see  the  *'  sun  dance  for  joy," 
and,  accordmg.  to  the  yigour  of  his  saltatory 
exercises,  all  sorts  of  omens  were  drawn  as  to  the 
weather  of  the  year,  the  issue  of  indiyidual  court- 
ships, and  a  score  of  other  matters  respecting  whidi 
it  was  sought  to  pierce  futurity.  D.  H.  M. 


DISSIPATION  OF  ENEBOT. 

[32234.]— Tbb  somewhat  difficult  subject  of  force 
and  energy  does  not  seem  to  me  to  be  treated  in  a 
▼ery  satisfactory  manner  by  "  O.  T.  O.  H.  P."  in 
his  letter  on  p.  116,  and  his  final  misgiying  that 
there  \m  a hitoi  somewhere  is  not  by  any  means  ill- 
founded. 

To  begin  with  energy :  The  diyision  of  energy 


into  expansiye  and  oontractiye  seems  yery  awkward, 
artificial,  and  inconsequential.  In  a  obtain  sense, 
energy  may  be  regarded  as  expansiye,  just  as  force 
may  be  in  that  same  sense  regarded  as  oontractiye ; 
but  energy  may,  and  does,  assume  a  form  in  which 
its  actiyities  seem  to  cease.  The  true  diyision  is  into 
kinetic  and  potential ;  the  former  may  appropriately 
be  spoken  of  as  separatiye  or  expansiye,  its  (^eral 
effect  being  to  driye  masses,  molecules,  or  atoms 
asunder  I  but  the  latter  is  neither  separatiye  nor 
oontractiye,  being  dormant,  or,  as  far  as  action  is 
concerned,  it  cannot  be  said  to  count  upon  either 
side.  It  IS  true,  kinetic  energy  has  been  further 
subdiyided  into  separatiye,  aggregatiye,  and  con- 
tinuous, and  also  into  molar,  molecular,  atomic,  and 
electrical,  which  would  make,  if  the  classification 
could  be  completed,  twelye  sub  -  classes.  But 
although  the  latter  part  of  the  classification  is  real 
and  useful,  it  seems  doubtful  whether  the  former  is 
any  more  than  a  fanciful  distinction.  With  the 
exception  of  the  aboye,  the  remarks  upon  energy  do 
not  cskll  for  criticism,  so  far  as  I  am  aUe  to  see. 
Not  so,  howeyer,  Ihe  definition  of  force.  Tour 
correspondent  says,  "  Force  niay  be  defined  as  the 
constiuit  state  of  stiress,  strain,  or  tension  existing  in 
matter  through  the  opposed  action  of  forms  of 
energy."  Certainly  anyone  may  define  force 
in  this  way,  if  he  so  pleases ;  but  the 
penal^  is  that  the  conceptions  are  ^t  into 
a  terribly  inyolyed  state.  Upon  what  eyidenceis 
the  idea  based  that  force  is  dependent  upon  energy 
in  any  way  whateyer  'r*  What  sort  of  force  can 
possibly  be  meant  ?  In  what  way  would  grayita- 
tion,  for  instance,  depend  upon  the  actiyities  that 
may  or  may  not  go  on  within  any  two  masses  of 
maiter  P  We  know  that  matter  is  capable  of  being 
energised  to  a  greater  or  less  degree,  and  we  can 
strip  a  piece  of  matter  (in  thought,  at  least)  of 
eyery  trace  of  energy ; '  but  that  does  not  get  rid  of 
its  forces,  which,  as  far  as  can  be  made  out,  are 
inherent  properties  of  matter.  We  cannot  eyen 
think  those  away  if  we  base  our  thought  on  such 
facts  as  we  luiow.  But  this  notion  of  force 
depending  on  energy,  erroneous  as  it  must  be  called, 
looks  still  more  grotesque  when  placed  alongside 
the  idea  that  force  is  the  cause  of  motion.  The  two 
ideas  destroy  one  another ;  and  the  latter  statement 
will  not  bear  an  examination  any  better  than  the 
former.  Unless  force  is  preyioudy  defined  in  such 
terms  as  to  include  the  ^properties  of  energy— in 
which  case,  of  course,  the  ouestion  is  begged— force 
can  neyer  be  shown  to  be  the  cause  of  motion.  It 
can  and  does  affect  motion,  but  to  cause  it  ab  initio 
is  another  thing  altogether.  The  perpetual  motion 
folk  haye  broken  themselyes  oyer  that.  They  haye 
imagined  that  they  could  get  motion  out  of  grayity 
if  only  they  could  arrange  some  bits  of  metal  or 
what-not  in  a  sufficiently  cunning  manner.  The 
result  is  no  secret.  If  any  clear  notions  are 
desired  on  this  matter  of  force  and  energy,  the 
confusing  expression,  "  kinetic  force,*'  must  bs  clean 

got  rid  of.  Until  we  thoroughly  apprehend 
ow  completely  force  and  energy  Notwithstanding 
their  curious  interplay)  differ  in  their  essentiiu 
attributes,  we  haye  probably  not  reached  the  thres- 
hold of  the  subject.  With  regard  to  the  use  of  the 
terms  made  by  Mr.  £.  Clodd  in  his  work,  **  The 
Story  of  Creation,'*  they  seemed  to  me  to  be 
clear  enough  as  far  as  they  went,  and  I  think 
"  O.  T.  O.  H.  P."  has  partiy  misunderstood  the 
drift  of  the  matter  as  there  stated.  But  probably 
the  necessities  of  condensation  haye  left  some 
obscurities  in  the  general  statement  of  the  dynamical 


part  of  the  work.  But  if  that  is  the  csr»^i 
who  wishes  to  examine  that  atateoMat  ■§ 
detail  oan  find  it  set  forth  in  Mr.  GnslA 
"Force  and  Energy,"  where  the  sabjcdiiM 
in  a  thoroughly  dear  and  original  msBMt  fi 
littie  surprising  that  this  work  hss  sitll 
examined  before  in  the  oolunuis  of  tb"&l 
but  if  this  discussion  ffoes  on  the  nrndl 
Grant  Allen  will  perhaps  oome  isAroiiBi 
Should  that  happen,  I  may  aak  peniHitiaf 
few  more  wordis.  ¥.1.1 


[32235.]— Ik  the  last  issue  of  ths  ""ll* 
correspondent  directs  attention  to  tin 
the  dissipation  of  energy.    I  would  anSi 
the  occasion  by  seeking   help  in  the 
experience  in  aocepting  the  onxrsnt  4b 
this  doctrine.    The  condnalon  is,  to  q[Mlii 
work  most  ready  to  hand.  "  The  Stoiy  d  f 
that  **  the  certain  result,   however  na 
distantj  is  that  all  the  energy  of  the  oi 
be  dissipated,  and  that  all  the  mattsr  of  fil 
yerse  will  become  oold,  solid,  and  iiMrt." 

Now  my  difficulty  is  not  with  iwpsi 
energy  of  a  finite  system — ^this  ia  obnoai( 
but  with  respect  to  theenersy  of  an 
There  arises  the  question,  Isthemattvi 
of  the  uniyerse  finite,  as  the  azgaraeri 
tadtly  assume?  If  finite  matter  and 
postulated,  what  are  the  reasons 
altematiye,  infinite  matter  and  enetgjiil^ 
conceiyable  as  infinite  space  and  tima  U 
the  sum  total  of  energy  ia  considered  hM 
difficulty  ^occurs ;  for  I  fail  to  see  how  m 
dissipation  can  eyen  be  a  possible  result. 

[32236.]— In  letter  32204  it  was  stated  tb«M 
be  error  in  the  line  of  reasoning  whidi  Miil 
led  to  the  doctrine  of  the  dissipation  of  Ml 
contradiction  to  that  of  the  mnsni  yatiiin  di 
or  persistence  of  force,  described  in  ktt* 
Further  examination  of  .the  sabject  wiO,I 
disooyer  the  souroe  of  this  suspected  nrii^** 

It  is  urged  by  chemists  thi^  the  lavii 
sdence  necessitate  the  belief  that  matta  oos 
ultimate  partides  of  specific  weights  aal 
sizes,  surrounded  by  atmospheres  of  SMq 
without  supposing  chemical  oombinatus  t 
place  between  definite  nombers  of  defines  ] 
m  definite  proportions  of  their  oombtnisff  i 
such  combmations  are,  they  oonsideiTimrai 
And  although  matter  in  its  ultimate  natois 
must  always  be,  as  absolately  incomiiishsi 
our  finite  minds  as  infinity  of  space  *»»^  sli 
time,  yet  those  who  haye  most  dosetr  slof 
subject  seem  tadtiy  to  haTe  assented  to  ^tan 
considering  that  the  general  law  thus  kid  i 
impossible  on  any  other  condition  *i>^»*  thsf 
of  ultimate  atoms  controlled  in  their  boI 
certain  occult  powers  called  the  moleonlarf 

Here,  if  anywhere,  is  the  error  ia  qneslk 
supposes  matter  to  consist  of  finite  partieki 
separate  existence  from  those  fbnns  of  sb 
whose  action  alone  are  we  oonseioas  of  its  11 
for  it  is  our  experience  of  force  in  its  aem 
tions  that  forms  the  whole  of  onr  knowl 
matter.  Li^ht,  heat,  sound,  magneCiBm,  sis 
chemical  action,  and  medumical  motion  an 
effects  of  that  state  of  stress  <wiS«^|>f  ^ 
which  in  letter  32204  is  defined  as  "fane.'* . 

May  we,  then,  daliyer  ousdree  oter  ' 
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o  thom  terma  of  Uionght  which  erp«ri-  ft  third  klioTe  it  to  ut  on  nilaB  2.    Thii  might  he  ataga  faoe  downWMdB,  nring  buk  ths  mictOMOpe 

oretuiised  in  UB  ?    Ii  there  no  navd  in  our  readily  done  by  msani  of  knobi  pUcad  otv  the  to  a  hoiiiontal  podtion,  Mid  tain  adda  the  mimi. 

chemic»1,  or  other  Tseesrchea  to  retnio  Tariooi  notai  of  the  octave,  and  meaiu  would  ha  The  miocaeeopa  moat  now  be  ananged  at  a  known 

i;..^  will.  ».«n«,-  .g  mads  up  oi  extended  t^en  to  cancel  hy  a  tonck  any  of  theee  arrange-  (aoqaidorSible)  diltano"  *"■"  *'"-  -*^"  "*  — —  — ■• 

8  atomic  b^potheaia,  sa  menta  and  rednoa  the  organ  to  an  equally  tempted  with  ite  optical  udi 


latter  u  mode  up  of  extended  t^en  to  cancel  hy  a  touch  any  of  theee  arrange-  (aautidenible)  diltanoe  from  tha  atzlp  of  paper,  a 

'    la  the  atomic  b^potheaia,  sa  menta  and  rednoa  the  organ  to  an  equally  tempted  with  ite  optical  udi  in  the  lame  noriionMl  plana 

kindred  h^polheaui  of  an  ell-  one,  the  kayi  aotiitg  only  oD  aeilea  1.    This  lait  with   it.     Thoae   who  dialike   atitlunatia   ataould 

§■  ether,  cojiiulina   of  mo!ecu!/>,  simply  a  condition  would  be  naceaaaiy  in  aome  paangce,  but  anange  the  eyepiece  at  tha  aame  diatanoa  from  tha 


e  Bctiona  of  the  Unknowable  haia  wrought   terred.  Harmony.       for   dittinct   viaion.    Next   focni   the  roicroaoopa 

And  are  the  concluaiona  logically  worked  upon  the  micrometer  linea,    and   ahift  the  oork- 

he  aid  of  tbeie  hypothaaea  aure  to  he  in  awa-rii-Tm  -annir-B-mnmn  adapter,  oarryins  the  eyepiece  to  and  &0,  until  the 


with  all  othera  which  theae  aame  forma  AHAi^u*  afjviXMUxuiJuv.  image  of  the  distant rtripriewed thiongh  the  m 

ind  will  )hey  have  a  lelatiTe  truth  that  ia  [322^9.]— AlXOW  me  to  point  oat,  that  although  acope  ia  alao  diatinct.    Yon  can  noi^  meaaura  ua 

mmplele?      (See   "  Firat   Priociplea,"   by  Mr.  Berry  (p.  139)  ia  "mnch  BUipiiaed"  at  anyone  length  in  comfort.  If  yon  have  adopted  the  diatance 

Spencer,  thirl  edition,  p.  167).    Further  recomm^ding  a  chiael  to  cut  hook-edgea,  that  a  anggeated  above,  you  have  only  to  diride  the  real 

.tion  ot  llie  truth  or  error  of  the  doctrine  chiael  ia,%fter  all,  only  the  modem  "gniUoline"  length  of  the  atnp  by  the  length  of  the  image  to  get 

iaaipation  of    energy    mnat  anawer  theee  in  miniature.    Certainly  the  chiael  requires  ec —    '*'-  — ^— rj^__ _■  ic_ .- —  _ _... 

httle  skill :  but  properly  uaed,  it  will  do  i^uiCt 

aifn^iiUfr,  March  6,  I  doubt  whether  a  ^ough  could  be  found  in  any 

large  bookbinder' a  place — except  in  the  "  muaenra  ^  "  ~  ru \t 

re  for  tome  time  paat  been  trying  to  monu-  of  antiquities."      I  think  a  carpenter,  or  anyone  (M   -t-    m) 

■ '  term '  tor  tha  fundamental  tact  of  dec-  accostomed  to  holding  a  chiael  straight,  coold  cut  Where  T  —  QquiTalsnt  Id6ua  of  eyepieo 

ut  hare  not  produced  a  aatiafactory  word,  book  edgea  with  it  quite  as  well  as  with  a  really  D  m  diatonoe  from  papar  stnp  t 

la'  would  unite  energy  and  matter,  and  goodplough,  andploughsarenotmoreeoailyworked  plate. 

bmit  to  changes  aa  noun  and  verb,  &o.,  than  cbiaela.                                              Nan.  Dor.  M  —  real  length  of  paper  atrip. 

not  sound  quite  pleasant.      Till  such  a  ■  m  =  length  of  Image. 

iopled,  much  confiaion  of  idsM  must  con-  CALOTrLATIWO   PBNDUI.-CTM   LENGTH.  I  need  hardly  add  that  the  magnifying  power  ol 

rard{£:ir-'^l,,"^rwtdirS^.:  [32mi-I«theartide.onC.ockma^g,wMch  ;j,t^v:TS^^'"ii:'^fp.^.'°^.^ 

It  haa  a  relation  to  matter,  ^d  propertiea  appe^  W  weA  tto™  «  a^  arr^gei^'^^.^*  to  mS^to^  f oc^l  iZ^ 

e  bke  those  of  matter ;  yet  it  la  quite  oer-  gof.  o"  P- 128.  ^^/-^  to  tiie  length  of  pendulum.  ^      »  ahorfr-focui  lens  o 

ita  most  important  actions  are  not  thpsB  of  The  flgnree  should  read  as  follows:—  "rSirnwe 

mt  of  mergy.     On  the  other  hand,  it  has  84  X  78  x  24  -  167,246  (not  26,208)  Instead  of 'setting  the  microeoopo  horizontal,  you 

ondantly  proved   Uiat  electncity  18  not  a  137,248  -f  (7  X  7  x  30  -  107.  can  reflect  in  the  Dght  from  the  atrip  by  mmua  of 

•"""    '"""'"'■'"'''' "'^i.^''Z^l,f  Themi.takeoccu™liutran.ferrin«thBflgnrea  the  j.^  mirror,    fpu  muat  ■  be  careful  to  ™4on 

n  merely  seeking  information  on  a  few  "tiela-    A^ooei     "  " " "^  t-w.^-i      i.t.j  v_ .  j.,.ki 

.  science    through    the  medium    of  these  y".   mo  "lis  at „ 

'  must  dprlinn  Mr    T    FrnurU  kinil  nffAr  in  dUrmg  the  process.  _ 

■2mS^f^'t^^t^^^!::^  TheVdWml^is^riatedto^^  SPBNT    DST    OBIiB. 

bat  the  force  of  gravity  varies  in  dilfereat  ^hia  should  be  IS'SOBm. ;  but  does  not  materially  [322*4.1-1  would  like  the  opinion  ot  a< 

Bpace  f                          o.  T.  O.  H.  P.  asect  the  reeolt.                                      P.  J.  9.  nnr  m^aM^,.*^  ^wi^nAm  n.^  +h>  luHt  fi.:n.T  t^  h 


tuie  The  miatake  oOTuired  ia  tranaferriDg  the  flgorea  JT^™  ^^'-     \?^  ??T.'  PL", 

'""*  from  my  rough  working  to  the  maniScript^  the  *^^^v^^??  ^^   light   travela. 

,,„  article.    An^nemulti^ying  it  out  tor  tSemselvea  probably  bo  troubled  by  a  aouble  unage. 

u...  will    see  iWs  at  onoo.    The  flourea  96.208  oocnr                                                             ^-  ^-  « 
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OHIMING  OI.OOK. 


.]— Thebh  need  be  no  difficulty  in  follow-        tiotn  i     t-  tt.^  i.^  -..~v-      t     „«  _>i._  failed  in  a  very  short  time.    I  found,  upo 

rUaoning  employed  by  the  viter  of  the  „fi!;"*^;^;;;^"v?'  'i^^°?^;,I.^h^™^J?w  ~"°'''  "^^^  ""■  *"«  "'  **«  t«mS*I  ™  e»«ai 

luoted  in  Icttof  32227,  ind  his  oonclusion  is  "™"' ""^"l^  ^^f  ^wV        ^  ,^i^/^  ""T.  "^  «»«  ^°^  ^  ^•>  <^^>°^  ^^  V^*^  d™P 

ie  if  we  a«nnue,  as  te  doee,  that  "ether"  ??=";Lr;  P°^™?  riwJ^  t^J^,1  .I'S    ^'  '^^  ^  "^^  ^'''^'   "»'  '"^  ■"?'  '^°8''  *• 

aubetanoe,   subject  to  the  aame  physical  T     '**' "«  "?''f  nveted  mto  adverad  dials,  for,  carbon  from  the  interior.    I  dried  &e  carbon  with 

irdinary  mstter  and,  further,  that  it  is  a  ^P^'™.  ouetuHy    '»  ,"^7    J?   done^    it    always  ^^  ,„ j  ^f  ^  1,^^  poker,  and  inverted  the  cell  over 

.,    .    ./   '"-•™,  ~".  '""""■  p  '"*",  .    .    "  shows,  the  silver  never  takino  thatnart  like  it  doea i_i._..   ..  .__?  ._  t.'_..     _..  i   _^ i  a__i 

viatmgly  roUowsUo 

t^^'uon7''^^<.ul^in^'uHer    .™  difference  in  density  of  the  Urot   and  thi  rest  of  ^ICT™] 

»  nna.  .1,  m.'v.  .^fK-  o,^t,^r»  JrV^'4  ^  the  disj.    This  I  know  from  experience,  aa  well  aa  „w~j  , 

[B  onea  to  make  m  the  BXiating  state  of  our  - .  _- ._, ,  -.  .  _  ■„■ y  i_i  ._  j  'tii..i.i-_,.  soldered  a 


t  undeviilingly  foUowiBovie's  law  Jo"''-*'"  «l»fn"<f  t*^8  that  pwt  bke  it  does  «  ^pbate-of-oopW'  iJath,  and  after  a  good  deal 

_.._, l^.l '  the  rest    of    the    dial,    owing,   no   doubt,   to  the  of  flnng  I  managed  to  get  a  good  ooatingof  ooppe* 

iisity  ot^B  nvet   and  the  reri  of  ^  jhe  Sirbon  an^d  into  ^le  aWaid  hol^.    I S^ 

IB  ones  .o  maae  m  tne  BXiacing  stale  or  our  >„     y^-      ,„M%^^^  f^'^'if'w     M    "  »oldei»d  a  new  terminal  on,  and  made  a  very  good 

ge,«>d  they  have  been  the  n.W  of  much  S^^„'°«-J?,'wit*I?^^^Zw«  S^C  Job  of  it,  I  thought;  but  in  a  short  time  it"w. 

n  in  thc«,  cilumna  and  elsewhe^  ;  but  th^  I'^ZSf  "ha^.fnS^  W  ^Z!lJ^3^  11^^  '~"  '^'  ""*  ^  *'^^  *^'  *""  "'  *''"  *"™'^ 

itoriotothequestion  which  "Chirurgus''  ?  "^  P^v'"!?  ,"!i.*TP^  5^  .  ^   ;n^  ao  soft,  it  could  be  cut  aw 

itienotnecLsary  toinvsrtigatethcVin  C^.^J^t  fl^"J^ 'Sfl^rt^t^S.'^^lli  a  Ut  of  wet  day.    I  di. 

.edion.    "  ChiruTgua-  woulf,  no  doubt,  the  en.^  being  finished  oft  level  with  the  surfaoe  more,  but  put  it  away,  a 

owed  the  reasomlTeaaily  enough,  a  tt^;  ^i?*?*!^  ^'^^'  '^   «!3J^w!l/™^  or  I  iouhf  exunine  It  1 

idaUted  in  what  way  the  vdodty  variea  C^i  Jl^   i^fc  .if.tT^^^^  ?^^  "^  ""?  "  they  ar«  . 

I  <lm,ity  ot  the  medium  aa  wdl  ia  with  ^'  tL^^S^^  ^  SS^^^^  (!S?I  «""«  '^  Wore'iMde  ( 

idty.    'The     vdodty    is    proportional    to  f^,^^,^^"^ ''""™°'""'"*^ '"*"^  ^ 

Than,  aa  the  known  vdodty  of  a  vrave  in  regards  appearance). 


and  i  bare  oftoi 


irns  appearance;.  ^^    u  iMji.iunniid 

.._am«ireaUborolp8i<^yIndinedi«ide™will  "i^^IXitTSCdr, 

join  with  me  m  thanking  the  writer  of  the  Chime-  .i,.-ti_-w.„»_i  ._j  jij  , 

tlock    artides    for    thS    daboiate    and    careful  i^^u^u^r^J^^ 


It       ^    1      V            11 '      i^-  uia«E    anides    lor    ue    eiaoonue    ana    carerui  t  „,_  jt  oi  hnnt.'  iwt  «/ 

m^-mnatalaobe«milhontm.e..a  dir«itton.   whidi  have  diarwtarijedbia   several  LTr«*'?'tt<Xdi™d  it  with  a  pair  of 

,  in  other  words,  the  ratio  «:  rf  mnil  be  a  '"S°""^Sr'°^                            F.  M.  Kann.  (reahly-mado-up  chromio-aoTd  oolla,  and  itaoonwaa 

nillvm  times  aa  great  tor  the  tormer  as  for       Oounenibuiy.         „  rtrong  aa  ever.    However,  I  Ut  thnm  be  about 

er.     Therefore,  .since    both    densi^    and  an  hour,  and  then  tried  it  with  a  bell :  it  rang  it 

'  an  known  in  tlie  esse  of  air,  wa  can  [32242.] — Fbkkit  me  to  auggeat  to  the  writer  of  well,  and  has  done  ao  ever  ainoe.    I  had  one  run 

scape  tha  ooncluaion  (on  the  assumptiona  theae  admirable  papers  that  Mat  sctewa  tl>  penda-  down,  and  I  tried  to  recharge  it  the  aame  way ;  bst 

sd  above)  (hat  if  "  ether"  were  compressed  lum  would  be  a  vunable  adjunct  to  the  dock.    I  although  at  the  end  ot  an  hour  it  waa  aa  atrong  aa 

mie  denaity  as  air  ordinarily  possesses,  its  know  theee  are  never  supplied  with  bracket  clocks ;  ever,  it  aU  disappeared  at  the  end  of  fourdaya.    I 

'    (or  preaaure)    would   be   about  fifteen  but  in  my  opinion  it  is  an  almMt  impossible  tMt  to  tried  again  with  two  chromio  calls  as  before,  and  at 

nillion  pounds  per  aquaia  indi.  get  to  the  back  of  theee  heavy  docks  (whac  atand-  the  end  of  an  hour  I  took  them  awav,  and  put  on 

i.                                             O.  B.  Frajik,  mg  on  a  mantdjuece)  in  order  to  bend  the  crutch  three  frech  onea,  and  left  them  for  Uiree-quartera 

~  to  gat  the  dock  in  b«ai  and  at  ita  beat  is  but  a  of  an  hour  more,  but  tailed  to  gat  it  to  reiaih  the 

n-Rnaw  'Mswowwaiirwimi  dumsjway  otdoingit.  A  "riseandfall"  ananga-  charga  beyond  the  tour  days.    I  then  dug  up  tha 

OBQAN  TBMPBBAKENT.  „„(  't„  fegulatinp  hdght  of  bob  by  meana  of  pitch  irith  which  it  was  aialod,  and  dug  out  tha 

<■]— It  is  wdl  known  that  the  plan  of  eqnal  small  band  on  the  dial  ia  equally  oonvement,  though  damp  and  soft  mixture  ot  plaster  and  oxide  at 

ment  now  universally  adopted  foronans,  objected  to  by  aomemaken.              Alsbortta.  lino,  deaned   the   cdl    out   well,   and  I  found 

sing  very  convenient,  has  the  great  diaad-                                   the  xinc  quite   aa    good    ae    new.     I   eiped«d 

of  making  the  aimpleat  ooncorda  out  of   .„_ .  ;,__.„_    ___ _„   „.„_  to    find    it    very    much     conoded ;    but    there 

a  major  tb&ds  sspedaUy  bdng  too  sharp  MBASUBINO    THB    POWBB    OP   BTB-  »^   hardly   a   ibark   npon    it.     The   carbon   I 

iling  all  the  chords  into  which  they  uiter.  7 IBOBS.  found  to  be  in  the  shape  ot  an  inverted  porous  pot, 

dy  this,  we  must  increase  Uie  numberof  [32243.] — I  Hivs  found  the  following  method  ot  *°-^  ^B  terminal  appears  to  be  screwed  up  bora 

the  octave.     Iwoutd  auggeet  the  follow-  measuringthepowerofevepieceato  veryaonvcDleot  tlM  inaide,  and  the  nead  ot  It  covered  over  with 


-.„ . o —    ofeyepieeeaao veryeonvcDleot   t ,  —  

eep   the   keyboard  just   aa  it  is,  but  let  that  I  think  it  may  be  uaeful  to  aoine  of  your  ""Dt  oompo  to  protect  it.    I  deaned  the  carbon 

y    act    on    dther  of    two   notes  diSering  readen.     I  began  by  trying  to  meaanra  tha  white  velli  and  men  cuarged  vrith  aalammoniac  and  pot 

a  pitch.     In  fact,  to  each  stop  let  there  be  disc  with  Beitbon'a  dynamometar,  and  with  other  ■'  1<>  aarlea  with  an  dd  Leclanchj,  and  at  present  It 

M  ot  pipea,  1  and  2,  each  tuned  to  equal  micromeCera,  but  found  it  moat  difloult  to  secure  ringa  a  bell  well.    Now,  would  it  be  of  uiy  uae  to 

mcoit  in  the  ordinary  way,  and  so  related  the   combined  optical  coincidacoa    ^^^  steAdineaa  put  a  mixture  of  carbon  and  mangauaae  in  the  in- 

for  inatanoe,  in  seriea  2  sounds  a  true  third  necessary  for  aucceas.    Anyone  who  poaaassea,  or  tarior  of  tha  carbon  ?    I  do  not  thmk  it  will  be  of 

series  1.  the  pipes  of  2  sounding  a  trifle  can  borrow,  a  compound  microaoopa  with  a  atage  any  use  inside.    It  may  be  asked  why  I  do  not  try 

utn  the  corresponding  pipea  of  1.  micrometer,  will  overcome  ijl  difflcultiea  hy  the  '"'^  myself.     Well,  for  the  simple  reason,  I  cannot 

int  going  into  details,  I  may  say  that,  it  we  following  plan:— Fix  a  atrip  of  black  paper  with  geta  bit  of  manganeaeatany  chamiat'a  in  the  town, 

g  toplay  in  thescaleof  C,  washonldcausa  pohited  ends,  horiaontally  to  a  vrindow  pane,  or  to  axoapt  that  in  fine  powder,  and  none  ot  them  aeem 

named  E,  F  sharp,  Q  sharp,  A,  B,  C  sharp  a  glass  sheet  placed  before  a  lamp ;  measure  the  to  know  anyfiiing  about  tupAUa  kind  of  peroxide 

harp  to  act  on  aeriaa  2,  while  tha  othara  length  accurately  from  point  to  point.  required  fcr a LedaDchfi    Ishall have  more  Gsm- 

riee  1,  and  should  thus  obtain  an  almost  Hake  a  cork  adapter  to  carry  me  eyepieces  in  the  ners  getting  out  of  use,  and  if  I  thought  the;  can 

cala.    So,  alao,  in  whatever  key  wa  might  anUage  ot  Uie  microaoopa ;  it  must  have  "  play  "  be  toroed  bgto  Leolandtf  oellt,  I  would  get  some 

I  ahoold  oaoae  ma  notes  of  tha  major  snla  tor  focnaaing.    Flaoe  the  micrometer  plate  on  tha  nanfanew  from  Mmewhera. 


1  ENGLISH  MEOHAMIO  AND  WORLD  OP  SdENOE:    No.  1860. 


2ntM^et 


TCoI"    i^Io«  WwiAji 


%^  JIT  XexAXJni.  /OoKJyU. 
•  h/KA<L  c^-  wUc:  ai^ 


f. 


tr><dA  (Mt  .tjj:^  fr<~t^  whmIlt 


^■ighteu 


1,  and  porta  txe  again  opened  and  doted. 
ilsatJonB  at  high  q)e«d  [nodaoe  the  niuid. 
easij  happen  that  when  (tappsd  the  porta 
nDK  cup  are  cloeed,  when  the  alran  would 
£~  woTK  Tmleu  first  itorteo.  To  avoid  a  chance 
ttiat  happemng,  BevBial  Roall  illle  are  cut 
^■TMn  the  proper  porti  ot  the  fixed  cup.  The 
^■ik  is  to  keep  the  raocit^  dowD,  and  the  mumcal 
•■■  lower,  but  i>  not  adiaBtahle.  I  beiiore  the 
^Um  will  explain  the  action.  H.  H.  W.  L. 

^9SSC2.] — Steam  SlreaB.—llieie  are  constructed 
■.ally  of  two  diaca  having  radial  alota.  Both  disoa 
^lerolTe;  but  in  the  liren  that  ie -favoured  io 
^wicfc,  I  think  one  diac  ia  fixed,  whilst  that  behind 
^"■wtatoa.  Steam  ia  forced  throngh  at  high  preeeure 
^nt  701b.},  and  a  trumpet  ia  fixed  in  the  front. 
■MO  the  alota  In  the  diaca  coincide,  vibrationl  are 
•  vp,  and  a  roaring  eound  je  produced  b;  meana  ot 
■  air  in  the  trumpet.  I  am  tolerably  aura  that 
V«nd  forms  have  twea  described  in  back  volumes. 

Ntht.  Dob. 
(73893-1  —  Idme  -  light    Lliii«a.— These    are 
knaUj  made  out  of  selected  lump)  and  rounded 
ato  ahupe  by  meona  ot  a  file,  or  by  passing  through 
liollow  cutter,  drilling  a  hole  at  same  time.    The 
inplcat  nay  ia  to  cut  the  hme  into  square  langtha 
1  uie  aize  required  ;  run  a  drill  through,  andthen 
mmd  otF  with  a  tool  while  mmuns  in  uie  lathe. 
C.  B. 
[73905.]  ~  Indicators.— ninatratioiui    and   de- 
idptiuns    of    electric  -  bell    indicators    have   been 

Saently  given ;  but  it  quiriBt  rafera  to  the 
ilea  on  Electric  BeU-fitting  in  Vola.  XLVI.  and 
XVII.,  he  wiL  know  all  shout  it.  See  in  par- 
oolar  the  number  for  Jan.  20,  1888. 

Ninr.  Dob. 
[73911.]— lantern  Blidaa.-U  the  gnarist  can- 
ot  MO  the  articlea  by  "Sable"  in  Tot.  Til.,  he 
m  procure  a  reprint  of  them  from  Mi.  Hnghea,  of 
Ssgaland.  There  are  aln  nvinl  good  Bapliaa  in 
Mkvolnmea-aee  p.  340,  Jan.  21,  1888;  p.  869, 
■B.  1,  1*Sfi;  and  p.  236,  H»J  11,1883.  llMn  i* 
bsmdanoe  of  information  on  the  aabjset  fai  bad 
Blomea.    Any  ortiita'  oolonrman  keeps  the  apedal 


at  piaton 


colours,  and  one  or  two  of  the  firma  pnbUah  initmc- 
tioD  books ;  bat  get  "  Sable's,"  if  you  can.       B. 

[73919.]-Hot-Alr  Snllne.-Had  not  this 
querist  better  consult  the  indicea,  and  look  up  the 
I  diagrams  of  hot-air  enftinesF    Theform 

will  depwd  An  the  acboa  of  the  engine, 

as  to  oil,  one  ot  the  heavy  hfdrooarbou  oils 
>a«ht  to  do.  Is  the  piston  to  fit  tight,  that 
-'  Cyras  "  talks  of  rings  f  VIDBO. 

[73996.]— OraphlcBtatloa,— How  does  "B.B." 
get  a  bending  moment  at  6  tons  k  10  tons  »  21S 
tons  t  A  moment  is  a  force  multiplied  by  a  distance. 
In  his  link  polygon  the  greatest  ordinate  (call  it  d) 
is  7-22ft.,  and  in  his  force  diagram  H  0  ia  30  tons, 
which  by  mnltiplioation  give  a  moment  of  216|  ton- 
feet.  In  the  diagrams,  p.  121,  thescale  ot  which  is 
40  and  20  to  the  mch,  <<  IS  10  S33rt.,  and  B  0  ia  20 
tons,  which  also  give  a  moment  of  2I6J  ton-feet. 
Strictly,  the  force  H  O  orB  0  x  rf  is  not  bending 
moment ;  it  is  the  mamenl  of  resiatance  to  banding. 
But  the  two  momenta  are  equal.  J.  S.  C. 


stereotyper's  miteriala ;  but  even  it  so,  it  muat  be 
hammend  in  with  a  brush  and  dried  under  pres- 
sure on  a  hot  plate.  In  tact,  the  type  rests  on  a 
heated  plate,  and  is  hot  when  the  "Bong"  is 
applied.  Twenty  minutes  ia  the  standard  time  to 
mould  and  cast  a  page  of  a  daily  paper.  Ia  that 
too  long  for  "  C.  W,  3,"  ?  In  the  usual  way  the 
type  is  dressed  with  French  chalk,  beat  tisane 
paper  is  piened  into  it,  sheet  upon  sheet  being 
pasted  together  (ready  prepared,  of  course),  and 
hammered  in  with  broahee  ;  then  there  is  a  backing 
of  brown  paper,  and  the  forme  and  mould  are  put 
under  a  screw  and  the  heat  soon  dries  the  mould. 
The  moolda  can  be,  and  are,  preserved,  attar  the 
metal  oasts  are  taken.  Nca.  DOB. 

[741)29.]— Oommntlnff  Panaton.— The  value, 
aingle  payment,  of  "  A.  B.'s  "  pension  of  £100  per 
annum  for  life  at  the  age  of  60  ia  8-Di  jeawt'  por- 
chasa,  equal  £894.  V.  B. 

[7404S.]-Koan'a  Slaia«  uid  Bottlnr-- 1 
b^to  thank  "  A  Fellow  of  the  Koyal  Astronomical 


query ;  but  as  1  am  quite  ignorant  ol  aattonomy,  I 
fail  to  uuderatuid  his  reply.  I  understand  Ihs  mat 
part  ot  his  paragra^  but  I  am  ^uita  at  sea  a*  to 
how  to  nMke  a  flrM  approximatvjn  to  the  Btix^'i 
semi-diurnal  arc,  &c  In  fact,  I  do  not  exaOtlr 
know  what  a  aemi- diurnal  an  is.  I  have  looked 
through  hnk  Vola.  (my  "E.  IS."  oommenoea  with 
Vol.  XXVIO,  but  I  can  Bnd  nothing  to  help  ma. 
Should  I  be  asking  too  mudh  il  I  requested 
"F.B.A.S."  to  help  me  further  in  this  F  I  have 
read  the  replies  in  Vol.  XXXVn.  p.  361,  and 
Tol.  XXVIL  p.  264,  to  a  similar  quen  ;  they  would 
help  me  it  I  only  knew  how  to  get  at  some  of  the 
fisurea  there  used.  Is,  for  exainple,  the  son's  North 
Polar  distance  (given  in  Vol.  XXVII.  as  66°  33')  a 
oonstantF  T^en  the  sun's  zenith  distance  at  rising 
iaglTcsias9(r'60'— is  that  a  constant,  or  doeaitvary 
wUh  the  semi-diameter  and  retraction  F  If  eo,  how 
can  I  obtain  it  when  the  aemi-diametar  Is  some 
other  quantity  than  16' F  "F.E.A.S."  will  see 
from  my  remarks  how  vary  ignorant  ot  things 
astronomical  I  am.  Is  it  possible  to  work  out  from 
the  .yauCifuIjl'manae  alone  (Which  I  have  jnat  pur- 
chased and  seen  tor  the  Bnt  time)  the  times  of 
rising  and  setting  of  sun  and  moon  F  If  so,  I  should 
be  very  glad  of  further  help.  I  should  not  need 
examples  worked  out,  as  I  am  afraid  that  would  be 
giving  too  much  trouble,  but  I  should  like  an  ex- 
planation of  any  technical  phrases  used.  The  lati- 
tude ot  this  place  ia  not  same  as  Greenwich,  hot  ia 
54'  1  !■  30"  IT  and  long.  3°  6'  30"  W.  Could  I,  know- 
ing lat.  and  long,,  work  out  some  constant  quanti^ 
to  be  added  to  or  subtracted  from  the  times  given 
in  WAHaker'i  Aliitanac  ao  as  to  obtain  the  time  of 
local  aon  and  moon  rise  and  setF  MOOK. 

t7406o-]— Xleotrlokl.— Hr.  Bottone,  in  his  reply 
to  this  query,  saya  :— "  The  reason  why  the  larger 
cell  givea  the  greater  cnrrent  (on  short  drcnit)  ia, 
bacanae  its  internal  reutaDcaialeea."  I  think  thai 
this  is  not  the  reason  why  the  corrent  is  greater  in 
the  larger  cell.  Take  tir.  Bottone's  illustration — a 
chnunu-aoid  cell,  with  a  pair  of  plates  4in.  iquam, 
whioh,  on  short  cbonit,  givea  25  ampirea.  _Snp- 
poK  we  double  tiu  aiie  of  plat«a ;  then,  owing  to 


SfariseomM.  Siid,  BaeaaM  tb«  indiuubbw  (tiipa  — 
'— ■S-fa™  and  would  aatoB  Jojtn  moch  naafoliflsct 


HllMT«D*«r«iufua  at  tha  bottom.  3id.  No,Um  Mid 
hM  Km*  orno  aSsct  OB  Uu  flamial,  or  at  UMt  for  a 
ymrvioiigtnaa.  4th.  JUthaflaaiidiiiutnAanod 
eoadiMlor  M  Uu  dilata  add,  modi  liB  omivit  iowt 
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will  mtiafaetorilf  daal  with  nch  watar,  and  fioB 
rapwtad  analjai  I  ahonld  taka  Maignaa'i  oarbo- 
«aldi  flltar  to  ba  tha  bMt ;  tb«M  fllt«r*,  bpwonr, 

■nd  thsf  laqnire  watdiing  and  atjantioc.  A 
daplai  and  nouly  m  cffectin  form  fi  Donltoo'*  oc 
Hoiii*'*  maagxiolu  carboo  filter,  and  ft  not  oon- 
■tantlj  w^dad  and   nnawad,  tbo  lattw  ii  tmr 


tMttb*  water  for  ornnio  faniNiritia 


I  akacnlffinff  pows 
ifoed  Uscthtoths 
and  than    dividing 


t7414G.]— Sloroaoop*.— Tb« 

of  a  lam  u  found  fay  iddiui  tha __„ 

"  *■**-***  of  diitiiiot  Tidon  *'  and  than  dividing 
Ibiirfamfaf  tbafonnar.  H«"dl«t>no»«Jdiitinct 
vidon"  jDnt  qiMtM  do«a  not  gira^  and  baooa  I 
etanot  talirlnH  tha  magni^ring  powtt  of  hit  laoa. 
From  tha  mkrtdTia  ba  will,  baw«T«r,  ba  ahia  to  do 
Oda  fot  Umadl:  .bat,  fottha>akBof  iUDdnAm,  M 

wathanbM*  1-±J  -  9,  that  ia,  tha  imaga  wiU 

ba  nina  tinua  at  large  aatha  obiaot. 

J.  W.  WlLLIAMB.        miiTor, 
[741M.] — KloioBaope. — Tha  qiparmt  magnif;' 
lag  powoT  of  a  leni  dapendi  upon  tha  ajaa  of  thi 
obanrgr.    For  all  ordiouy  porpoaea,  tha  magmf;- 
ingpows  niayln  taken  •■  H—  -,wluntf< 

didaoca  (lo   be   foand   by  szparimait   for 
lilw  lia]  at  whidi  an  objaot  oau  ba  diatinctlf 
and  X  —  tha  diitanea  of  tha  objsct  from  tha  laniL 
which  will  «aabla  the  lau  to  loim  an  imasa  at 
lUff""  d.    For  an  lordiaarj  donbla-oonTax  lani, 
t  m  -/"  .j  (when  /  -  focal  Icogth).    U  we 


of  potaih),  one  Toloma  of  tba  MbnUdi 
■■"■-™'-  nitaala,  and  two  Tolnmaa  of  •* 
amnooie  oiliato  ia  a  daliqaosBt  all  (BUr 
whidiia  ^^bla  of  atfencti^  Mcotoit 


atmoaphita  a 
kMpdMpaM 


hqnidiaad  ii 
djlanndbaa 


17I1IT1    naaaaiialiiTalnariiuia        

ia  oomot  m  Ming  that  it  it  a  law  in  optic*  that 
tha  aogU  of  iMeetioa  i«  in  all  caan  aiaotlj  eqnal 
to  Out  aada  of  inddtnea.  It  ia  aln  a  law  In  optica 
that  paralld  nji,  wban  raflaotad  fran  ■  oonTax 
— 'iror,  aia  made  to  diTorga.  DinrgMit  nj*  ate 
idaiad  mora  diTarseDt,  and  oonnraent  ran  are 


In  applying  thi* 
m,  "AmM*iit"oadittop«c- 

, lly,  that  the  cone  ol  raOactad 

ray*  bom  tha  large  concaT*  mcolam  are  oon- 

Ternng,  and  wonld  meat  at  the  focM  n«M  the 

cadi    moathofUw  tdMoopa:  bat  bdnglntaroeptedbj' 

■aa,    the  mall  oooTez  mirror  idaeed  within  tha  fbciu, 

'    and  if  of  the  proper  cooTeiilT,  will  leflact  back  the 


kaep  ua  paper  damp.  Thea^ylamad  baa 
p^Kwi&lamadaot  iroo  or  dad  <te.  1 
mt  Ikiw*  ttroo^  paper  toakid  n  !)■  ri 
..  ■■aoiBpce«iU»aalactit>hFte; thai-"-'-'-' 
with  thainm  andfonna  Prnaaan' 

ing  i*  a   Modtiva   and   ni«(al   ..  

potaMlo  iodide  20  parte  dank  pri^t 
water.  The  paper  Aoold  be  metant  d 
hoara  beAora  nanw,  and  J"*"M  aot  tib 
too  moid,  for.baug  too  dry  it  iemtt* 
tteely,  aod  WMa  too  du^  canaaa  t^  ^ 
Uarrad.  Wboi  Bdn>  tha  atria  for  Uf) 
eDimt  dwnld  flow  Dom  ue  c«pwn 
batteiy  thioi^  the  p^ar.  that  aks 
copper  pole  <B  tha  bottar  ba  Joinad  ■{  ■ 
and  the  mstal  eortuB  oo  wiiidi  paMT  a  U 
be  Joined  np  to  the,  dne  pol^tdti    ™ 


3aT<rnca,ai 
mtil  they  ran 


-i|^- 


-10  , 


14-3  U 


eye-tube,  and  thA«  Tiewad 
Dj  uv  nopiBv^  J.  Phuj^fs. 

The  Meehea,  Barton,  Hereford. 

[itl50.]— Slaotrto  Alarm  Olook.— Ton  can 
duar  fix  an  inenlated  epring  eo  that  the  hour-hand 
wHl  make  oontaot  *■  itf  amna  it,  or  elaa  fix  ■  cam. 
on  to  the  honr'hand  qHndle  which  worki  on  a  lerer. 


Tl*  lam  the  focal  didanoa,  tha  greater  tha  magni- 
fying power.  A.  Quid. 

rT414fi.]— Mloroaoope— KasnUyinB'  Power 
M  Laaaaa.— Detennine  the  naareit  diitance  (oi 
laohing  at  any  glTsn  objeot,  n  aa  to  ue  all  ita  parti 
tfitii'n'r  Iteaanra  tlua  aocoratdy  with  a  finelT- 
dMdad  toot-nila  or  mitre  meainre.  Now  take  tlu 
kna  tlw  magnifying  power  of  whieh  yon  wieh  to 
Hcertaio,  ana  look  at  tha  mme  object,  and  mcaaun 
Boonrataly  the  distance  between  leni  and  object  al 
trtiiA  yoD  can  aee  best.  Now  dindo  the  former 
■eaion  by  the  latter,  and  the  reault  will  be  the 
magnifying  power.  Say,  for  initanoe,  yon  can  eee 
bU  dataili  of  this  email  print  at  lOin.  with  the 
naked  ^e,  and  that  you  reqnire  to  bring  the  psRe 
aa  doea  as  lin.  from  the  leoe  (thie  being  dose  to  the 
^ye)  to  be  able  to  *ee  diitlnctlf .  Then  f  into  10  an 
equal  to  131  Terr  nearly ;  in  other  wokIi,  the  ]iu. 
hnamagnifiaalSl  timealinear.  S.  BoTTOas. 

[T4I46.]— UndarKroomd  Filters.— If  yoo  haye 
a  triok  tank  in  the  ^und,  cemmtad,  Imy  the 
bottom  of  the  tank  with  some  good,  dean  stock 
bikka,  open  beRingbone,  then  fl^t  onea  upon  that 
— the  first  ahonld  be  on  edge.  Ron  m  pocket  up 
one  angle  tor  dipping  in  ceoient  and  bncki,  with 
an  opening  or  two— ut,  a  halt-brick  or  two — in 
the  Imttom  ooorae.  Now  get  aome  weU-wsehed 
lOBTel,  and  oft  in  to  two  or  three  gradea.  Put  in 
Uie  ooMSeat  flnt,  npoa  the  flat  bri^a  about  liin., 
theotheoaxt  about  lin.,  then  the  flue  about  3in., 
thiD  abont  flin.  of  good,  clean,  ihaip  und,  and  too 
haxe  a  good  filter  tot  such  work.  A  cement  pocket 
dionld  M  put  in  one  corner  tor  the  stack  pipe  to 
daUver  iteelf  ia,  to  keep  it  from  diiturbing  the  sand. 
To  dean  when  mn  out,  take  the  top  of  sand  off, 
■ndpnt  freah.  Jicc  or  *"  Tau>Ea. 

[71146.]  —  nndsrKrooiid  Tank,  &o.~Ycnu 
tank  should  be  composed  of  concrete  made  with 
Portland  cement  of  good  quality— that  is,  about 
1101b.  to  the  buihol.  The  ihape  at  tha  teak  oi 
dstem  should  be  drcular,  beuig  much  strongar  than 
dther  tha  ■quara  or  rectangular  forme.  A  tank 
Ifift  by  91t.  iy  7)tt.,  would  contain  6,SS1  gallons. 
It  is,  la  oonrse,  imposnbla  tor  me  to  tell  jou  what 


area  yon  ai 


lU  jou  wh«t 


.^ lUecting  troi_, j._ 

_  a  rainfall;  but  if,  say,  the  average 

laiatall  ia  25in.,  this  would  ooTreepond  to  about 
2a.ft.  per  equare  foot  ot  horizontal  surface  eiponed 


So,  Newiogton'Canaeway,  S.E. 

S14G.]— UiLdervroimd  Tanka  and  Plltera. 
a  bed  tanks  are  built  with  non -porous  bricki 
and  Portland  oamant  with  arched  brick  root,  and  s 
uaa-bole  in  tha  top  for  cleaning.  The  water  from 
%  roof  is  liable  to  be  contaminated  by  the  excreta  ol 
birds  and  other  matten.  and  is  never  Ufe  to  use 
unless  it  has  been  ptopany  filtered.  Sofar  as  I  am 
kwaK)  there  an  tnly  two  filtering  materials  which 


toraed  into  an 

tha  brass  frame  of  t^ 
duck,  and  the  otiier  to  the  insulated  contact,  which 

Jon  mod  so  fix  that  it  will  engagewith  the  movable 
irer.  F.  C.  Aluop. 

;71130.]— Electric  Alarm  Oloofc.— This  is  how 
I  fitted  up  a  common  dock  to  ring  electric  bell  tor 
BO  early  olaim.  I  put  two  Undmg-aciewB  in  tha 
ontiide  ot  the  wooden  case  at  the  back,  and  then 
made  a  light  spring  out  ot  a  pieoe  ot  !«'■■  wire  : 
this  I  fixed  la  that  one  end  proiectsd  about  an  inch 
over  the  dial  from  one  aide,  Aad  close  upon  it.  The 
hour-hand  will  make  couUct  with  this  wire,  while 
the  large  one,  being  higher,  will  go  orer  it ;  then 

El  can  anange  it  at  what  hour  you  like.  The 
ding-icrews  ehould  be  connecttd  one  to  tha 
works  ot  the  dock,  and  one  to  the  btaa  epring; 
make  good  connections,  and  you  will  find  it  answer 
well.  lixniX. 

[74 150.]— Electric  Alarm  Clock.— It  our  new 
Soottith  friend  does  not  mind  what  the  hands 
indicate  op  the  toce,  there  is  no  difficulty  in  making 
his  clock  ring  on  alarm.  Cement,  saj^,  a  piece  of 
ebonite  covered  with  a  strip  of  platinum  at.  for 
instance,  i\  an  tha  dial ;  attach  a  email  wire  brush 
to  the  ihart  hand,  bo  that  it  will  eweep  over  tha 
platinum,  and  make  contact.  One  wire  from 
the  battery  is  attached  lo  the  platinum,  and 
the  other  to  tha  metal  of  the  clock  ot  the 
hour  -  hand  arbor,  tha  bell  being  in  circuit. 
Then  when  the  hour-hand  makes  contact  with  the 
platinum,  the  bell  wiU  ring.  Now  as  lo  rinRing 
at  any  hour,  surely  that  can  be  occompliabed  by 
putting  the  hour-hand  fast  or  alow.  Say  it  is 
wanted  to  ring  at  IllI,  ttip  the  band  on  two  hours, 
and  when  it  airiree  at  tha  w  it  will  ring  just  the 
same,  although  the  dock-face'  will  indicate  the  time 
two  houra  in  advance.  It  ia  easy  to  remember 
whether  the  clock  ghowa  tost  or  alow. 

[74151.]- Bichromate  Calla.— My  depoloriaec 
should  be  used  of  double  atrougth  when  need  tor 
double-fluid  cells,  to  what  it  ia  when  uaed  for 
single-fluid  cella.  The  piDporiiona  tnr  the  latter 
ore  : — Qepolariaer,  3oz.  or  4d:.  :  water,  1  pint ;  aul- 
pburic  aad,  Doz.  by  loeaaure.  Use  when  cioits  cold. 
For  double-fluid  cells  thd  proportions  are;— De- 
polariser,  7oz.  to  Soz. ;  water,  1  pint;  sidphuric 
add,  Gfl.oz.     Uie  when  cold  only.       S.  BonoHE. 

[74152.]- Currant  Needed  to  Light  Lampa. 
— To  Mb.  DOTTOBE.— .Supposing  you  mean  llic.p. 
lampa  of  48  volts,  you  will  need  an  E.M.F.  of  about 
50  volti  to  allow  for  leads.  The  :iO  lamps  will 
take  about  1  ampere  each.  Hence,  E.M.F. 
50v.,  corrent  30  amperes.  A  Onimme  dynamo, 
with  armature  ))in.  in  diameter,  Sin.  deep,  wound 
with  l:Jlb.  No.  12,  running  between  fielii  magneta 
with  cores  4in.  diameter,  Sin.  long,  wound   with 


ol  36  a.0.  wire  will  give  fin.  apo^  6oa.  aU 
apark.    Yon  will  not  got  halt  this  dUMi 
use  condenser.    A  iMd  plate 
stasd  ol  sine  in  galvanic  oalla. 

[741fi7.]— I.ealajiohe,  Ooll,  andlHlBd 
—To  every  50  parte,  by  weight,  of  aoldsf 
put  4fi  parts  of  manganeea  ttioaida.  Tosdl 
a  lib.  Na.  3S  for  the  aaoondarr  of  a  cdlliH 
'  t>b.  for  the  tin.,  and  fib.  forOapiJ 
all  the  differeaioe  batsaj^ 
~ng  little  ot  nous  i 

battery  except  accumulators.  3.  Bd 

[74168.]  —  Telephone.— I  should  tal 
would  find  them  work  beat  in  eeriea,  W  It 
know  how  the  Bell  reoeivera  yon  haveai" 
It  they  were  aU  ot  the  "watch"  paHl 
would  be  bed  in  seriea.  Howevw,  SnM 
eiperimeoting  will  soon  pmre  to  joa  li 
bat.  Put  the  two  recdvwra  at  each  mia^ 
with  one  another,  bat  in  aoriea  with  tha  Um 
and    compare    with  resnlta  obtained  ba' 


a  long  spaik,  and  getting  111 


F.  Ci 


1<M,  Queen  Victoria-street,  E.G. 

[741 JO.] —Electro. Mavnet. -Had  d^d 
he  nature  of  the  battery  yon  are  uiB|  d 
lifltniirat  thA  hftttATv  ia  from    the    eledwel 

,    rged  witk  4 

1  wind  your  da»d 
ith  three  layeta  No.  16,  yon  will  getpd* 
Your  resulta  would  have  baOD  even  WK' 
limbs  had  been  at  least  lin.  apart,  u** 
have  used  No.  14,  inatead  of  16,  and  ^* 


above,  forUier  that 
a  an  iron  fine,  whiAk' 

..  wool  and  heated  with* 

lamp.  Whether  the  oil  is  iujocted  inteOi 
a  hot  chamber  below  to  evaporate,  and  > 
letting  a  portiou  into  the  tube  after  miiii^ 
Your  engme  ia  very  amoU  to  apply  ai^ 
that.  I  had  one  brought  nndai  my  nil 
UtUe  time  ago,  but  that  waa  worked  witii  I 
I  should  fancy  smell  onea  would  be  very 
in  their  action.  Ia  it  oil  yon  uaa  ?  And 
abucted  ?— that  ia  the  question. 

J*CK  OF  All  1 

[741B2-1  — Telophonea.  —  To  Hs.  B 
Use  about  1  of  an  ounce  ot  Mo.  36  ailk-om 
on  each  bublnn,  which  should  ba  Ilia, 
by  iin.  wide  in  the  wire  apaco.  Plau  ( 
magnets  Sin.  long  by  |in.  diameter  do  ver 
any  distance  up  to  a  mile.  The  inatrm 
act  well,  both  as  tranamittsiB  and  rvcaiva 
will  find  aketcb,  and  full  daacriptiou  ot  i 
making  these  lelephonee  cheaply  and  w> 
' '  Electrical  Initrumeot  ^■^Ving  for  Ai 
See  my  adiettiaement  in  Sale  a^aian. 

S.  B( 

f  741 S4. 7— Hardening  Staol.— Some 
makes  sotter.  I  find  it  better  to  dial 
porta  or  one- third  potash  pnuiata  and  two  j 
then  wet  up  some  &ne  charcoal  dost,  oi 
ashes  from  uudei  the  kitchen  gi«te,  with 
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"  Ouvantar  and  Bnlldar,"  IT  7ali.,  *lth  fadens. 

UkomLKu  Ud  ,,ritA    0«™  wUit^.— B,    8c«oll.Lll,  Dlfltb, 

Pmnfnl  Kodel  Bsun  Snoina.  llln.  bora,  4|m. 
•bvkK  an  btiiU.  mod  wnrk,  sudi  ¥r  pixUul  n||U«r,  bn«l 
nlia«n,  iwiud  Irvtvti  uJ  piUir,  >II1  drln  ilinil  Llllw,  w« 
A*.    (lAun  unhtai  laf^— Unli-WrTmii^  m.  91.  FhlU^  >- 

SaoBtiH  Arbt  avTiee  Soldar  Rlfla,  in  a^  ecodl- 
MmUokI j^W1.^^»^^  tobejbDttljJ|i^ 

lite*.    lu^H*  oflhn  ttUculul  p'r  plwtann^Uc  pra^nd).— ISO. 

ITantil,  RiatofnphlB  ud  BeaUa  Apiwato,  food, 
Bnbav*  Ttctiokl  SUd^nlnbiclna,  i  bn,  t« 


tEX     SIZPEKKT     BAIS     COLTm. 


iiJiM  SMnM  Mnji|«^  tmm*^  Bolta  mi 
Mum  riMM.  u^  mnH  t— *■• 

Talk  o*  ghantw  Hohb.— Vte*,  atdlnB,  itu* 

l—lllln    !■■■   kiUk,  Whi'p-U.  *L,1>.  H.  Hd  ■>, <lii  A 

^  aat  bH.    Trr lk«>  '  hiMH,-Tm  •'  bum  BauC^ 

TtiftMii.  Rail.  ApiUn. 

Dr.AlllluaawTltM:— "CMnlt  Toimat  n  It*- 

Ol«*sK«tampM,T0ii)Bl  ■rnaTolial.  I 
ptUm  n  nrni.ll.  IfaiHa  inj.lpiifc  fcin.  ■* — ^-f*r — i 
mil*  te  Klac.  MwahfcM.  tuul  Oo.>B  niiatal) 

*™*^inmAant  Maohlx*."  tr  W.  ?.  Ibad- 


''™%^'^ 


aiBMlBT'B  Dtamonda.    lunrtiti 

iKlltoa.  to  W.  »p»u<U.     Hm--  •■  "      »~ 

Diamond.  Points  tor 
Diamond  TnndnB   Tool*    f« 

DlAiAond  SrlUsfnoa  !■- ;  i'"' 

nil  fcibi>rin-rt«k.-Jp=«it*Wio| 

PlMnonii  ftir  ^pld>; 

SfmU  Karnsta  and  Xa«nat  BtaaL-H.BB»* 
for  OalTanlalns  Irwijork.  IT 
DB  DjnanMa, 

taftUrllb  pair-     Np  ipukAC 

naotr»-Platan  ^Tippllad  iri^somiJite  Fluli 
KammlnCa  Patant  Prooeaa  tor  KlAotro- 
BlMbO-Tinalnir  Wl»e  wafmtim  ^a»^v* 
Synamo-Slaotrlo  KaoUnaa  '«  An  and  la- 

II  III  I  111  •  y-|  -—  •■-■'—'■      UHI,  M-p. 

Are  lAmpa  (Hlmted),  iBeudascnt  I«mp>, 
T.  Ii.  HemmiBB  and  Oo.,  BkeUeal  ud  Otninl 

ai«l>Hr^  M,  titw  Jak>-Sn«  Win,  BlTjiPth.^,  I^rtud. 


TaUpJtonla    Oomw  naicaUon   Brsotad  and 

ItwanSi-iuK^OiLUTT,  T.taphn.  I>(ih«.  Hfndi>c. 
Onr  KaathlT  Bafriata,  eoDtatniBr  t^DOo  lota  of 

rMip^iu-pL    ■  .       -PT  «        ,        , 

Fabmarr   Kaviatar  ocBtafna  upwiud*   af  1,800 


Bsdrtonad  Benaitlsad  P»PW.  ™'T,  j^^^ 
"I  ana  lat  Any  Tona  I  ia»  tha  luw  h  If  I  taud. 
"luB^  nlwMd  ntht^lMna,  nlw  tt>*  Papar. 
Photorraphlo  Asparatoa.  >>•*  london  i»k», 


Latha  Haada.  Jaw  •***Vm^i2.'!?i1i 

Tiathaa.  plaio  aad  Knv-enttlDff,  for  mifhinipt^  asd 

Kftij  Dcw  Tffda]  Moaa  tnba  Bollar,  8H.P.,  |  platca, 

Horiaontal  Bnvfna,  irlU>   fed   ^^^j^™^*^ 

Simpla.  Frmotloal  Rnlaa  for  StriUog-oat  Ttn- 
riulfsikDi' r>il«K^  1I.-W.  Naau,  1^  Difcnl-nnn.  WiUipf- 

Lannah  Bn^lnaa  and  Bollara,  naw  and  aeoaad- 

Lnbrtoatora.  Oansaa,  Tiil>«,  ''■*^,^'*^^  *^ 

Injaatora  and  InapliatorajiiU^aea  and  daasrip- 

KloToaaaplo  OMaota  at  all  ob—a^ono  TarlaUea 


BtoTBlaa,   flafatie^     ' 

Don't  Xlaa  Tbla.— BOnr-plat^ 

Praotloal    Oold    Soldarlnc  B* 


itqaaUlj.    OpUul  pUap*  u 


BsTolTtnr  Siaronnl 


AatoononUoal  TalaBoopa,  wnli 
Aatronomieal  T«l«aoopa,  ttn. 
AatTonomloal  Teleaaop**.— Sla 

VnlTeraal  BanatorlAl,  Oaaka^a 

^rt^^^nk,  u  um  4iL  oiHcp.,  do 

XTnlTaraal  B<inatorl«l.  to  eait] 


R^al-lOO  paiAata 


S  w.rf.1—    lAthaa,  ka., 
•  flowtr  aseda,  la.   Id.; 
li  diuhiBtraa, },  tri.  M. 
Jfa.  flpark  OoUa,  Ta.  ad. ;  7M<nua  Tubaa,  Ida.  «d. 

Kioroaoopa  ObJaotlTea.  br  lata  Aadnw  Bi 
iicuk  II)  >M*  mua  (iTli).-c.  u  ,^  p.«iu'  puo,  (Uhi; 
Biaaa  Varna  Plata,  ft  br  Ufa..  ansiaTed,  ooaplate, 

tmj  ^m  Ip  Prtw-— OlLM,  Epfnimf  Warka,  BMdu|. 

Braaa  Window  Plata  Kanntkotiirar,  ibslikt, 
ZlnoStanoUPlataa.    PrioaUatefim.    ^ull  braaa 

StlTazad  Olaaa  Bpaanla  a>d  Flaaa  Kinon  of  ps- 
ac^ntac-    t|T»i  -■  'ICMS  — mmm,  mJ  ■u.^m.-Lh^.tt. 

_  BlnnliiKhti'^  Talacraph  FaotorTi  Umltad. 
Xlaotiloal  Xatartal  for  l>door  andontdoramk. 
jPaotrtoal     Oommnnlaatlona.    —  Tdcpbonaa. 

FraaOonanltatlon  DapartnenttaradTiccapaii 
Blmilnghain  Talavrmpli  Paotory,  Umltad, 
Znlaotora,  aimpla  and  reliabla;  abor  clause  them, 
Injeotors.— The  III.  ug  will  mmlT  ■°r  '>o'la  °t 
Baeaad-baad  lAthao,  driU,  voik  bendita,  lie  eni 
^taoU  for  Sachinloa,  tgit  bnC  qui:!/.— Stii 


Staiijiu 


U)^  ^OTOla.  balla  tbroncbinti  t 
oandeaoant  ^Ainpa,4fia.i  alpaolb- 
Sk  idi-Mll  doabta  Bidd  Battartaa,  in  boiaa, 
TaonllouNltrataBodaSolntion.Sa.    BolntJon 
Pail  Tin.  Wood-tBiaiBf  I^the  Haada,  £1-    SmaU 
Important  to  Photo  BTaphora.—aiM!e  initrno- 
Orlndstoaea,  Banionia'i  palenl,   aplen^   atonn 
Dynamo  Wlia.— F.  E.  Hollowit,  Si,  SumoHr- 
60,000  Choicait  MlcTOBoople   Slldea.     Barnina. 

LlHirn      U-mpUni  r'qaiiiUi  nppnM.-Si.'lim.l.  Hifti-nC  n<^ 

Maobaaioal  and  Solenttfio  Kodel  Maker*. 
OaantitTot  Blactrloal  Fuahea  and  Polli.  Ac, 

Telephona  Swltoli  Boarda.  bnt  make  onlr;  aa 
No.  1  ftn-  oor  Tolophono,  lOa.  No.  i  larmr,  arrangfd 
Xonat-Bell.  ajio.,  fltt«J  to  pbore  at  7a.  M.  ■ 
Sacd  OS  PartlBolara  of  jont  nqniremmfa. 


hBapal 


,lra.— Ssir  roiia 


Disia  nitinn,  bairraniiga. 


Tlioodolltaa  and  Z>avoIa,  a 


Bleotrlo  Balla,  Xa.  pUtad  gonga, 
Dason'i  Mlorophotoa-  Sample  aa 
Oyollatal  Oyllata  t  Oyollatal— I 
Thornton's  Oament  oakaa  jniat 
Paper  Ijettara.— Priaa  madal  avai 

IauiiA  and  otber  Staam-BnalBes, 
Propaller*.  improTal  patWrti.  (mm) 
PhotoBraiiliio  liana,  landaeape.  i 
Daik  SUdaa.    Dark  Slldaa  to  f 

CbnpMUPHA     K™.lUri.HPUWt»dlnW-( 

Blcr'p  ((atbarwelcbt  Oameraa,  Uglr 
Varlcoaa  Tains. -Elaade  SEoefciB 
Varlaoae  Vsina.  -Elutic  AjiUeta. : 
Tarlooaa  Tains.— Bat  Elaatica  fn 
Taiicosa  Talna.— Da4  ElMtin>.  i 
Tarlooaa  Talna.— t>ir«;tiona    for 

-.«.    p.»«l  1..1.    Id  -HlPTO.,    »,     BHton)  .u. 

A,  WUlIama,  Bnclnear,  49. 
Iiannch  EnKloes.  >  by  3  npmi 
Boilers  and  FittlOKa.  A.ir.  eiranl 
Cnettnaa  from  "tack  or  coatoiB-ni*  pi 
Orffan.   open    dinparvn.     Bt<^    dia] 
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ill  Adapted  to  soldering   and   Imzing.      The  I  gpelter,  vill  ran  freely  between  ring  and  barrel,  I  tbe  flame  of  the  spirit-lamp  melting  the  lolder  if 

Son  each  boiler-end  iriU  be  bored  to  make  a   and  nuke  a  good   Jomt     To   guard  sgainat  a   tbe  water  rona  low,  a  few  screws  ma;  be  tapped . 
6t  with  the  outride  of  the  boiler  tube,  and   possible  impmect  joint ;  or,  it  aoft-soldered,  to   through  the  rings  into  the  barreL  -    4 

O  tamed  for  good  appearance.     Th«  solder,  or  1  prerent  risk  of  the  ends  blowing  ont,  in  case  of  |     Thra,  f uttlier,  I  propose  to  dispense  with  the 
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diaphragm,  or  disc,  that  separated  the  boiler 
from  the  chimney-end  in  the  last  example — the 
portion  corresponding  with  the  smoke-box  in  a  real 
locomotive.  In  this  instance  the  chimney  A  is 
continued  through  the  boiler,  and  brazed  or  soldered 
into  it.  This  increases  the  water  and  steam-space 
a^i^dlable,  and  much  lessens  risk  of  the  flame 
melting  the  solder  in  the  front  part  of  the  engine, 
where,  in  the  previous  example,  there  was  no 
water  to  counteract  that  tendency.  The  chimney 
ia  made  of  a  piece  of  fin.  brass  tube,  with  a  bell- 
mouthed  castmg  soldered  on  the  top  as  before. 
It  would  be  a  poor  job  to  solder  the  tube  A 
directly  into  holes  cut  in  the  boiler-tube ;  but  the 
interposition  oi  the  castings  B  and  G  makes  a 
flrst-dass  job.  The  chimney-base  C  is  cut  to 
the  curve  of  the  boiler,  and  bored  to  receive  the 
tube  A.  The  casting  B  at  the  bottom  is  also 
similarly  cut  to  fit,  and  bored.  These  castings 
are  brazed  or  soldered  to  the  boiler,  and  the 
tube  brazed  or  soldered  into  them.  The  joints 
are  thus  made  water-tight  and  firm,  the  water 
circulates  around,  and  the  exhaust -pipes  D  Dass 
up  into  Uie  fin.  tube,  and  steam  puffs  out  of  the 
chismev. 

Another  difference  between  this  and  the 
previous  engine  lies  in  the  arrangement  of  the 
regulator  steam-pipe^  The  trouble  of  fitting  the 
taper  plug-cock,  that  did  dut^r  for  the  regulator 
m  the  last,  is  saved  by  substituting  the  steam - 
cock  £,  placed  outside  the  boiler.  I  should  still 
carry  a  copper  steam-pipe  from  the  dome  to  the 
steam- cock  in  order  to  gat  dry  steam.  If  taken 
direct  from  the  place  where  the  steam -cock 
is  screwed  to  the  boiler-end,  a  large  quantity 
of  water  would  enter  the  pipe  &long  with  the 
steam,  and  choke  the  cylinders.  The  pipe  F 
wiU  not  need  any  support,  except  that  afforded 
by  being  brazed  or  soldered  into  the  casting  G. 

That  portion  of  the  pipe  external  to  the  boiler 
is  united  to  the  cock  by  means  of  a  screwed 
union  U.  After  it  leaves  the  union,  it  is  bent 
down  through  the  footplate,  and  so  underneath 
the  boiler  to  the  tee-piece  J,  whence  it  divides 
to  the  steam-blocks  It  is  cur\*ed  in  plan,  as 
shown  in  the  previous  article,  to  well  dear  the 
lamp-wicks. 

Tiie  exhaust-pipe  D  is  seen  curved  hori- 
zontally and  vertically  into  the  chimney. 

The  lamp  K  may  be  attached  alternatively  to 
the  outside  of  the  locomotive  by  means  of  a 
single  screw  L,  the  hinder  part  of  the  receptacle 
passing  without  the  end-beam  of  the  framing. 
One  screw  will  be  sufficient,  because  the  re- 
ceptacle will  take  a  bearing  along  the  bottom 
edge  of  the  end-beam.  This  is  better  than 
soldering  the  lamp  permanently,  and  better  than 
sliding  it  along  in  guides,  in  which  it  is  apt  to 
stick  mat. 

A  neat  lamp -filler  can  be  made,  as  shown  at 
M,  by  soldering  a  disc  of  brass  into  the  receptacle, 
and  tapping  a  hole  through  it  to  take  the  screwed 


at  I  have  not  mentioned  here  have 

bribed  in  articles  previous.      I  have  now 

done  with  locomotives,  and  propose  saying  some- 
thing about  tenders.  J,  H. 


The  geologist  should  begin  with  a  general 
look  round,  walking  to  and  fro  over  the  district 
he  is  studying  and  noticing  the  general  lie  of  it. 
Any  hills  or  cliffs  that  are  in  it  or  near  it  should 
be  ascended  and  used  as  watch-towers.  Streams, 
large  and  small,  should  be  ascended,  and  their 
banks  and,  if  possible,  their  sources  observed. 
For  in  many  cases,  although  not  in  aU,  a  natural 
watercourse — such  as  a  brook — ^works  its  way 
along  a  plane  of  separation  between  two  different 
sets  of  strata,  ana  where  a  spring  gushes  out 
is  almost  sure  to  be  alon^  the  Ime  of  junction  of 
two  such  sets.  A  defimte  set  of  stnijba,  having 
certain  common  characters  of  composition,  age, 
and  origin,  is  called  a  formation.  As  example, 
we  may  take  the  well-known  and  easily 
recognised  chalk  or  Cretaceous  formation.  Creta, 
chalk.  If  the  student  will  turn  to  the  geological 
map  given  in  Fig.  1,  p.  131,  he  will  see  that  this 
particular  formation  is  numbered  18.  He  will 
aUo  see  that  it  extends  over  Norfolk,  Suffolk, 
Hertfordshire,  into  Berkshire,  and  Hampshire. 
From  Hampshire  the  chalk  formation  runs  south- 
west through  Dorset,  just  failing  to  reach  the 
sea ;  then  it  turns  towards  the  soum-east  through 
Hampshire  again  to  Sussex.  Along  the  coast  of 
the  latter  county,  it  extends  nearly  from  Beachj 
Head  to  Brighton ;  and  in  Kent  we  meet  with  it 
again  along  the  coast,  reaching  from  Deal  nearly 
to  Folkestone.  This  formation  is  everywhere 
composed  of  chalk  especially,  of  clay  and  sand. 
Probably  the  various  portions  of  it  were  formed 
during  the  same  epochs  of  time.  And  they  were 
all  formed  in  much  the  same  way.  Since  then 
we  have  reason  to  believe  that  all  this  great  mass 
of  chalk,  with  its  accomp&nying  clay  and  sand 
has  a  similar  composition,  was  formed  at  the 
same  time,  and  formed  in  the  same  manner,  it 
is  called  a  formation. 

Fig.  7,  representing  a  clinometer,  omitted  in 
the  last  article,  is  here  given. 
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By  Enw.vun'AvKLrxo,  D.So.  Lond.,  Fellow  of 
University  College,  London. 

Chapter  IV.— Practical  Work  {coniinH^i). 

0V\\  student,  duly  equipped,  has  now  reached 
the  place  where  he  is  to  miake  his  geological 
observations.  Let  us  see  how  he  will  set  to  work, 
bearing  in  mind  the  principles  that  he  must 
observe  carefully,  note  everything  that  he  sees 
on  the  spot  and'  at  the  time  of  observation,  and 
weigh  critically  and  dispassionately  his  observed 
and  n?corde«i  &cts.  It  will  be  found  very  good 
practice  to  study  some  particular  region  that  has 
already  been  worked  out  by  skilled  geologists, 
and  to  compare  your  own  unaided  results  with 
those  obtained  by  them. 

There  are  three  sets  of  facts  to  be  observed, 
and  three  different  ways  of  reoording  them.  The 
sets  of  facts  are^ — (1)  the  nature  of  the  rocks  and 
their  surface  distribution,  (2)  the  nature  of  the 
fossils,  (3)  the  position  of  the  rocks  in  relation 
to  each  other — i.e.,  the  geological  structure  of 
the  district.  The  three  methods  of  recording 
are — (1)  the  drawing  of  maps,  (2)  the  making 
of  n<rtes,  (3)  the  diuwing  of  sections — i.e.,  of 
diagrams  repreMuting  vertical  or  horizontal 
sections  through  the  rock  strata  of  the  district  as 
they  lie  one  upon  the  top  of  the  other. 
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Here  let  me  take  the  opportunity  of  impress- 
ing upon  the  student  the  immense  importance  of 
the  use  of  the  atlas  in  the  study  of  geology.  I 
am  not  at  present  speaking  only  of  geological 
maps,  as  to  the  construction  of  which  something 
will  be  said  directly;  nor  of  the  use  of  such 
geological  maps  as  those  of  llamsay  and  Wood- 
ward. Even  if  these  last  are  not  available,  the 
student  can  command  an  ordinary'  atlas.  And 
whenever  a  place  or  a  district  or  a  country  is 
mentioned,  he  must  then  and  tliere  look  it  out  on 
the  map.  It  is  quite  impossible  to  over-estimate 
the  importance,  the  absolute  necessity,  of  every 
geographical  name  being  looked  out,  no  matter 
how  familiar  it  is. 

Let  us  return  to  our  young  geologist  engaged 
upon  his  general  look  round.  He  is  waUong 
about,  cHmbing  hills  or  cliffs,  ascending  streams, 
observing  the  general  position  of  affairs,  and 
even  making  a  few  general  notes.  Xow  it  is 
time  for  him  to  go  a  little  more  into  detail.  And 
now  sections  of  the  rocks  in  the  district  under 
consideration  must  be  sought  for,  noticed,  and 
noted.  These  sections  will  be,  some  of  them, 
natural,  some  of  them  artificial.  The  side  of  a 
hill,  the  sea-coast,  the  margin  of  a  river :  these 
are  one  or  two  of  the  many  kinds  of  natural  sec- 
tions as  distinguished  from  such  artificial  ones  as 
a  railway  cutting  or  the  banks  of  a  can^d.  Both 
kinds,  natural  and  artificial,  and  every  possible 
instance  of  both  kinds  must  be  searched  for, 
observed,  and  noted.  And  in  every  section  the 
three  sets  of  facts  mentioned  above  are  to  be 
observed— the  kind  of  rocks,  the  kind  of  fossils 
present  in  them,  the  position  of  the  rocks  in 
respect  to  each  oUier. 

Of  the  three  methods  of  recording,  the  first 
two,  mapping  and  note-making,  must  be  em- 
ployed on  the  spot,  and  at  the  time  of  observa- 
tion ;  the  third,  the  drawing  of  sections,  can  be, 
to  a  laree  extent,  ^postponed  until  the  return 
1  home,    always   provided  that  the  diagrams  are 


based  absolutely  upon  the  n  otes  and  rougl 
lines  made  in  the  open  air. 

Mapping  should  precede  note-takiiLg,  and 
point  of  f^t,  the  most  important  kind  of 
taking,  as  teir  as  the  nature  and  the  surf  <ic< 
tion  of  the  rocks  are  concerned.  The  coll 
of  specimens — even  rock  specimens,  and 
cially  fossil  specimens — ^xnost  come  after  ma; 

A  good  geological  map  should  furnish  f  o 
accunte  i^ormation  as  to  the  topography 
district,  as  to  the  rocks,  as  to  the  geo 
structure  of  the  district.  For  the  topog 
every  hill  and  stream — ^in  fact,  every  < 
natural  or  artificial,  of  importance  she 
noted.  The  nature  of  the  surface — ^mount 
plain,  field  or  river,  and  the  heights  of  the 
ent  parts  of  it  must  also  be  indicated.  Tl 
be  done  bv  colours  or  shading,  or,  best  of  i 
contour  Imes.  Contour  Hnes  are  lines 
upon  a  map  and  passing  through  all  the 
upon  the  map  that  are  at  the  same  height 
the  level  of  the  ground  or  of  the  sea,  for  ex 
Thus,  the  map-maker  might  draw  contoa 
lowing  the  position  of  objects  that 
hsights  of,  say,  ten,  twenty,  thirty,  &• 
above  the  ground. 

As  to  the  rocks,  all  of  them  must  be  reprei 
without  any  exception,  by  signs,  or  cok) 
letters,  and  their  boundary -lines  carefully  i 
out.  And  for  the  geological  structure  thef 
must  note,  not  only  the  relative  position 
rocks,  but  also  their  dip  and  all  the  curvata: 
dislocations  that  they  may  present. 

Upon  the  actual  writing  of  notes  nothin: 
be  said,  except,  once  again,  that  the  note- 
be  made  at  the  time  and  place  of  obser 
But  something  may  be  said,  in  conclusion, 
the  making  of  sections.  These  ver>-  usei 
instructive  diag^rams  are,  as  has  been  said 
made  at  home,  although  the  outlines  of  thei 
and  should,  if  possible,  be  drawn  at 
Sections  are  of  two  kinds :  they  may  be  li 
one  given  in  Fig.  3,  p.  131,  vertical,"  or  li 
one  shown  in  Fig.  4,  p.  132,  horizon] 
vertical  section  shows  the  arrangement 
rocks  one  upon  the  top  of  another.  In  FL 
have  a  picture  of  that  which  has  been  a 
seen  in  an  inland  pit.  But  vertical  sectic 
very  often  made,  as  the  result  of  inferei 
well  as  of  observation.  £\'en  in  cases  w! 
pits  or  quarries  or  railway  cuttings  are  av; 
it  is  possible  to  make  a  diagram  representi 
vertical  succession  of  the  rocks  of  a  distric 

Horizontal  sections  are  almost  always  iie 
sense.  For  they  show  what  would  be  8e«n  ii 
trench  were  cut  right  acroas  the  particular  • 
under  observation.  In  making  a  hor 
section,  care  should  be  taken  to  draw  it  ic 
an  outline  of  the  ground  across  which  it  i 
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token  should  be  drawn,  and  then  the  ^ 
geological  dati  should  be  marked  in  up 
outline.     In  Fig.  S  a  horizontal  section  is  i 


EAPFS  MTILTIPOLAE  DYVA! 

THE  improvements  in  multipolar  d\ 
herewith  illustrated  have  been  pates 
^Ir.  Gisbert  Kapp,  of  Parliament -street, 
the  special  invention  having  reference 
mechanical  arrangement  of  Uie  coi«s.  L 
improvements  the  armature  core  is  of  cvli 
shape,  and  the  armature  circuit  is  arz^ 
any  of  the  plans  known  as  multipolar 
winding,  and  with  either  series  or  p<^y^Tl. 
nections.  The  field  consists  of  an  even  z 
of  magnets  placed  radially  around  the  an 
with  their  axes  either  parallel  with,  or  ai 
angles  to,  the  centre  line  of  the  s^indl 
having  their  outer  ends  connected  by  a  « 
yoke -ring  of  circular  or  polygonal  shape. 
magnet  cores  and  the  yoke-rin^  may  conva 
be  made  of  cast-iron  in  one  piece,  or  the  < 
may  be  constructed  with  a  horizontal  join: 
yoke-ring,  so  that  the  upper  half  of  x3u 
magnet  system  may  be  lifted  to  giT«  k 
the  armature.  The  radial  depth  of  the  an 
core  is  soliU  in  comparison  with  its  dii 
being  made  of  such  dimensions  as  will  jmt 
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to  cairy  the  total  Saw  of  lines  of  force  atamode- 
rata  inductioii. 

It  has  hitherto  heen  CDfltomarj  to  build  op  the 
tumatore  core  with  ccmplete  di^ce  of  thja 
wiODKht  iron ;  but  in  tlw.  machinea  made 
ftocoMing  to  the  present  invention  Ur.   Eapp 


FIQ.I- 

does  not  employ  complete  dko,  but  segmsnta 
of  discs,  by  which  meona  a  conaiderable  waste  of 
material  in  cutting  oat  U  avoided.  He  may  thns 
tmploj  foai  quarter- dicle  segmenta,  oi  otbet 
nonibar  of   segments   constitnting   a   complete 


drcle,  to  form  one  disc.  Each  a^msnt  ia  pro- 
Tided  with  two  or  more  lng;i  on  its  inner  side, 
■nd  theae  logs  are  perfotat«d  to  admit  bolts 
which  hdd  all  the  segments  together.  The 
podtions  ol  the  Inga  on  the  segments  are  mch, 


tbttt  sacceasiTB  aegmenta  threaded  on  the  bolts 
break  joint  with  each  other- 
La  bnilding  up  the   armatnre   core,  there   is 
threaded  upon  the  bolts,  first,  a  continaoua  ring 
Oidiac  of  stoat  iron  plate;  next,  thineon  a  number 
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ml  Oan.  segmental  core  platw  insulated  from  each 
other  by  vamiah,  paper,  or  other  snttabla  means, 
■mtil  a  certain  depth  meavored  parallel  with  the 
t^dle  is  reached.    There  is  next  Bnnwled  i^on 


the  bolts  a  pair  of  continnoos  etont  iron  di 
which  are  also  provided  with  lugs  on  the  ic 
ude,  and  with  tooth-like  projections  or  drii 
homa  on  their  outer  diametera.  Theae  two  d 
are  aepaiated  by  diatauce  piecea,  aa  as  to  f  om 
air-apace  between  them  for  the  ventilation 
cooling  ol  the  armature.  Instead  of  the  pai 
discs  with  the  air-apace  between  them, 
patentee  may  employ  a  carresponding  dngle 
of  gon-metu,  or  of  other  anitable  non-magn 
metal,  threading  npon  the  bolta  a  aecond  se 
of  the  aegmentu  pktM  aa  before  deecribed,  I 
another  thick  disc  or  pair  of  disca,  and  so  on  n 


the  desired  length  of  i 
built-  The  bolta  employed  are  of  greater  lem 
than  the  armature  core,  ao  that  they  nay  pro 
for  a  luffident  lengtii  at  each  end  for  making 
attachment  to  end  rings,  which  may  ooavemel 
provided  with  arms  and  hubs, 


lore,  serve  not  only  for  holding  the  i 
mental  core  plates  together,  but  alao 
sappordng  the  armature  as  a  whole.  ' 
complete  coro  is  clomped  between  the 
rings  of  metal,  nmng  for  this  purpose  eithe 
second  aet  of  bolts,  or  a  collar  and  a  sci 
thread  and  nat  npon  the  armatnre  shaft.  Fi 
is  a  diagrammatia  representation  of  a  mnltip 
dynamo  machine  of  the  type  to  which  the 


pioveiaents  are  applicable.  The  a 
IS  indicated  by  two  ooncentric  circles  _;  but, 
the  sake  of  oleameaa,  the  aegmental  divitioD 
the  core-platea  is  not  ehown-  Fig-  2  repreei 
one  of  the  aegmental  oore-platea  of  the  aimati 
These  oore-platee  break  joint  with  each  othei 
repi«sented  by  Fig.  3.  The  aegmente  are  c 
nected  by  the  bolts  P.  Fig.  4  ia  a  section  al 
the  line  A  B  of  Pig.  3,  and  shows  on  a  lai 
scale  a  portion  of  the  soft  iron  plates,  the  b 
F,  and  the  driving  disc  D,  witb  the  drivi 
homa  H.    Fig.  5  is  an  elev^ion  of  a  part  i 


driving-diso,  showing  the  luga  perforated  for 

passage  of  theboltsP,  and  t£e  drivin-  *- 

Ibis  figure  also   shows   in    what  i 


le  driving- hoEns 


drivtng-diao  may  be  made  lighter  by  form 
openings  O  therein.  Fig-  6  is  a  longitad: 
section  throngh  a  complete  armatnre,  the  ti{ 
part  of  the  section  being  taken  throogh  one 
the  bolts  P,  and  the  lower  part  throngh  one 
the  bolts  Q,  by  meani  of  which  the  end  caati 
KB  may  bo  drawn  together,  so  aa  to  eec 
between  them  the  armature  core. 


HOXE-IUI)!  H0BAIC8. 

MOSAIC  pandsaramannfaetnredbToneoi 
other  of  the  foUowinc  uroeesses :— Hie  ■ 
oabM  of  the  eDsmel  dedgned  tor  forming  the  mo 
are  plaosd  alongside  at  each  otlus  and  mibsddei 
a  spedal  cement,  ne  artiat  can  thn*  eonstai 
compare  and  follow  all  the  shades  of  hia  desi 
Anraurand  moieTMiid  prooeae  ccoasta  in  mal 
a  skstdi  of  the  aabjerf  npon  atnmg  p^er  eraitali 


but  little  sizing.    The  artist  Uien  takes  theonbss 


□d  apphsa  it  to  the  oement 

9  wall  to  be  deooratad.    The  paper  is  removed 

by  moistening  it,  and  it  then  only  remains  to  perfect 


the  jointa.  As  may  be  seen  from  thia,  &a  mann- 
facturo  of  moaaica  roqulrea  akiUul  operators  that 
are  not  to  be  fowid  everywhere.  Moreover, 
the  nuutnfaotiued  panels  oannot  be  carried 
about  wtthont  diffionlty.  lie  inventor  of  aepar- 
able    panda     baa    proposed     to    overcome    the 


diSlonltiea,  and  to  this  effect  haa  devised  the 
following  process.  He  forms  directly  on  a  bed  of 
eemont  the  parts  of  thftdesdgn  to  be  eiecnted,  and 
oata  them  apart  ia  anch  a  way  as  to  permit  of  their 
bang  easQy  joined  togelhar.  Each  of  these  parts 
1  with  plaster  and  a  rectangular  frame' 


ig  easDy  ji 
[ivek^>ed  w 


of  thin  hoop  wood.  In  order  to  put  these  parts  of 
the  dedgn  in  plaoa,  it  ia  only  neceaiary  to  atrip  off 
the  frame  ana  remove  the  plaitar.  All  the  i^eeea 
fit  togethm  like  aqoares  of  faience,  and  may  be  put 

la   place  by  means  of   cemo"'      '  -    '■ 

Ifamnilti, 


—let   Jnrcntumt 
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TEE    ASTASinH.- 

CAN  jou  imagina  m  ssctua  of  ■  Htw,  pond,  ot 
lake  vith  ita  iratar-nadi  and  niahet  tlouTiili- 
mB,  iratsi-iniaUi  cnepiiig  on  the  luTsa,  Allies 
^idintt  among  Uia  Hatnt?  Then  mppoM  thii  in- 
tarestin^  collection  incloud  within  glaM  walla  and 
placed  in  j-our  pailour  and  called  a  fresh-water 
aquarium.  It  ii  not  foi  aniaiement  or  onamant 
only  that  theie  pailonr  lake*  are  preparad  and 
ftocbed.  but  toi  mitruction  alio.  The  natoie  of 
liTing  beingi  can  nerer  be  known  but  bf  their 
habiCa,  their  hafaita  can  never  be  well  undantood  but 
1^  doaa  and  continaoai  obaerrationi,  and  if 


i  coDstrueted 


[oi  dead  Bah.  It  is  n&taral  thmt  ume  fiA  aora- 
:sntlj  introduced  into  itiangs  luiroondinn  will 
lie,  and  it  ii  very  neceeaary  that  thee*  nodiai 
ihonld  be  remoyed  before  putreacencs  takes  jiUce, 


a   green 

nduding  light  bt>ni  the  aquarium  for  a  few  days. 
For  tha  puipose  of  oecaaional  ai-iation  a  drip-glaaa 
nay  be  ananged,  by  meana  of  which  a  |iortion  of 
;he  water  may  b«  Uted  and  allowed  to  drip  ilowly 
back.  There  ia  no  better  or  more  interealiog  way 
}f  gaining  a  knowledge  of  nature  than  by  a  cloaa 
ma  eaieiid  attention  to  a  well-atocked  aquarium. 


The]]riiiciple  on  which  aquaria  a 

bj  Tsgetable  lite,  thui :  If  a  taw  flih  were  oonflned 
ID  a  yesael  and  the  water  ramain  un<:hanged,  they 
would  aoon  droop  ud  die.  Tho  water  would  not 
nutain  lifs  after  the  fiih  had  depriyed  it  of  tha 
oxygen  by  paaaing  it  through  their  gills  in  breath- 
ing. If,  by  means  of  anybnd.the  water  can  b« 
niaed  and  recharged  with  Che  yitu  element,  oxygen, 
its  power  of  sustaining  animal  existence  is  propor- 
tionataly  prolonged.  This  may  be  dond  by  a 
fMntain  Jet.  Eiperimenia  ahow  that  watei-phuita, 
woperlj  acted  npon  bj  light  and  under  other  suit- 
Ible  conditiona,  will,  mstaad  of  taldng  from,  add  to 
the  prapottioD  of  oiyrai  preeent,  and  will  thna  re- 
■ton  die  balance  witliant  i«soiting  to  mechanical 
atr^on.  This  explains  why  tanks  used  by  earl; 
«n(p«riilMnten  still  exist,  their  tenanta  liying  and 
Iseeding  haalthilT,  and  tha  tame  water  u  &nt  nut 
in  still  cabbie  of  supporting  life. 


BLBCTEO  -  PHOTOTTPT :  A  MEW 
HETHOD  OF  PHOTO-HECSANICAL 
PiMTING/ 

T  WI LL  not  go  into  tha  history  of  the  inceptioi 


A  ptomment  exparunsntaT  atntes  that  he  placed 
two  small  sold  flth  in  ft  gUaaJaratnable  of  holding 
twelve  gallons  of  water.    Halt  miing  the  vessel 


I  of  limestone  and 


sa 


with  freth  apring  water,  and  placing 
mud  at  the  bottom,  with  frannen'-  - 

Mndatone,  he  planted  a  smsll  Yi....  . , 

"'     '  in  the  mud  and  left  the  whole  undisturbed. 

a  time  the  water  became  thick,  and  a  ooaticg 
oi  icum  or  confervoid  ywatution  obscured  the  glsH 
10  that  the  interior  could  not  be  discerned.  Ou 
introducing  a  tevr  water-aoaila,  he  found  that  they 
lad  on  the  couferya  as  well  aa  on  the  decayed 
matter  of  the  pUnt,  and  soon  restored  the  water  to 
a  dear  and  healthy  oondition.  The  pruning  of  the 
Olderleavea  encouraged  the  growth  of  many  small 
riwota.  The  anaila  flounihed  on  the  vegetable 
natter,  which  they  oousumed,  and  the  flabeathriycd 
on  tha  ena  which  the  aiiatli  deposited,  and  iu  the 
raiivatea  water. 

The  aquarium  ia  aabject  to  a  great  many  modi- 
flcations  u  shape.  Theproper  proportion  of  dimeu- 
iiona  ahnuld  be  something  like  this  :  Length,  :24in. : 
width,  ISin.  :  and  depth,  lOin.  or  l:iin.  A  great 
many,  and  in  fact  the  greater  number,  are  of  im- 
pruper  furm,  boing  ai  deep  or  deeper  than  they  are 
wide.  Iu  an  urjuorium  the  fact  thai  the  propor- 
tioni]  BiirfaCD  to  the  air  ia  of  far  more  importance 
than  the  volume  of  water  contained,  should  be 
botue  iu  mind.  Aaloping  tottom  ia  also  preferable. 
Tho  bottom  should  be  laid  with  und  or  cmiil 
gravel  auited  to  the  couditiou  they  are  intended  to 
represent.  Sumo  water  animaJs  like  to  burrow, 
and  ahuulJ  therefore  bare  a  bed  of  aaod  in  which 
to  gratify  Iheir  desiree  in  that  direction.  A  fev 
bright  pebbles  added  give  the  vesael  a  pleasing 
appearance  and  afford  shelter  for  minnte  animals. 
A  feir  larger  atonea  laid  on  the  gravel  ia  all  that  is 

—  ''o  give  ahsltor  to  llah.    Umamcutation  in 

loiud  consist  in  the  water-pLinta.    Clear, 

ia  preferable,  as  it    is  boat  tor  both 

egatable  lif 


ing  to  h 


uinal  and  yegat 
monandeaaytoi, 

worth."    "water  soldier, 


life.    Among  the  planta  com- 


yo"  fj^"' 


'   water  weed," 

1  "  water  plantain."    Most  of  the 

_  Allei  apeciei  of  fish  will  live  and  breed  freely  in 

tanks  well  supplied  with  oxygen,  and  the"-- 

way  in  w'  ■        '      -^    -■    -     ■   "^    -  ' 
maikiiiga  i. 

dicolar,  eTenly-moulded  glsaa.  Herethe  „ 
•aay  movemeuts  can  be  watched  without  their 
being  distorted  by  retraction.  Most  of  them  enjoy 
their  dwellinR,  if  we  can  Judge  from  their  hyely 
vet  not  testlesa  bearing.  It  must  be  remembered 
that  they  are  mostly  animal  feeders,  and  if  put  into 
a  vesael  with  other  animals  amoUer  or  weaker  than 
themselves,  they  wilt  not  lire  quite  aa  happily  as 


Among  the  muiy  suitable  fish  tor  aquarium 
•tndy,  the  auufi-L,  perch,  catfish,  young  basa,  trout, 
and  Uoiman  carp  are  preferable  where  tbej  arc  ob- 
tainable. Wuti-r  tortoises  and  newts  if  kept  ahoold 
beaupplied  with  mud,  and  olao  aome  eipoaed  rock 
wheio  they  c.iu  atay  out  of  the  water  at  theii 
iBisuni.  Amimg  molluscai  fresh -water  mussels, 
naila.  and  elugs  are  useful  aa  acs'-eugers.  The  first 
fair  days  your  aquaiinm  should   be  well  watche<I 


itific  men  who  understand  the 
,. [-tone  prooea  blocka  feel  con- 
vinced the  preaent  methoda  of  obtaining  the  result 
are  too  roundabout,  and  that  could  some  direct 
method  of  producing  a  block  from  a  photograph 
without  the  conversiou  into  a  tatty-ink  or  bitumen 
image,  and  subsequent  ekilled  etching,  be  dis- 
covered a  great  impetus  would  be  given  to  tha 
graphic  arte.  Without  pretending  to  a  fina' 
lolutioii,  I  think  the  present  procesa  may  claim  ti 
be  on  the  right  track,  and  that  it  only  needa  thi 
experience  gained  in  everyday  work  to  render  it  ■ 
letterpress  block  proceae  of  high  quality.  Thi 
proceaa  ia  aimply  a  means  of  direct  electrotypy  oi 
I  relief,  produced  on  a  gelatine-bromide  n^^vt 
the  electro  being  then  passed  on  to  the  piinter. 
Producing  a  relief  on  a  geUtino-bromide  uegativi 
diapenaea  with  the  use  of  collodion,  with  zmc  01 
other  Burfacea  aenaitiaed  with  bichromated  albumen 
and  gelatine  or  bitumen,  and  with  the  ditticult  art 
of  etchiu([.  I  must  be  understood  aa  distinctly 
half-tone  block  work. 

ide  n^stiye    ia  developed  with 

alkaline  pyro  or  hydrokioone.  then  fixed  m  si 

hypo :  when  washed  (cars  being  taken  the  L  ^ 
does  not  absorb  too  much  water),  the  plate  ia  placed 
on  a  metal  support  and  gradually  heated  to  '212' 
Fohr.  Thla  ia  very  aimple,  and  if  tried,  will  reaul' 
[n  sn  extraordinary  production,  the  most  probabti 
bein^  the  shadows  ot  the  image  running  all  ovei 
the  plate.  If  we  take  a  negative  that  haa  been 
impreaaed  with  a  acrven  of  aome  definite  pattern, 
we  get  a  very  difierent  remit.  Each  little  dot 
3f  the  soreen  miage  holds  an  amount  ot  reduced 
diver,  tiearing  aome  definite  proportion  to  the 
action  ot  light  and  development ;  thia  is 
rounded  by  a  fine  line,  containing  no  silver,  dus 
lo  the  opacity  of  thu  screen  preventing  any  aclic 
[f  wa  examine  the  little  squares,  we  find  t 
reduced  silver  haa  produced  a  certain  amount  ._ 
Inaoluhility,  the  alisorption  or  combination  of  tho 
freed  bromine  with  the  gelatine  a  further  amoi 
(nd  a  similar  action  due  to  the  pyro.  Now,  ou 
raisiug  the  temperature  of  such  a  film  to  the  melt- 
ing point  ot  the  part  haldioi;  no  silver,  theH 
[•ortions  melt,  end  are  drawn  by  capillary  actioi 
under  the  uumelted  dobi.  This  capiltarT  action  ii 
jvidently  proportional  iu  aumo  way  to  the  omaunl 
if  reduced  silyer,  and,  therefore  to  the  image.  Thi 
inportance  ot  this  consistB  in  that  the  image  oecomci 
iie  actual  regulator  ot  the  aiiea  of  the  dota  :  aoi^ 
lieing  the  case,  wa  have  the  remarkable  fact  that  the 
jnoge  is  engraving  itself,  and  the  two  operations 
relief  and  graduation  are  proceeding  at  tha  sai 
Jme.  To  understand  tho  nature  ot  this,  it 
necessary  to  remark  that,  in  ordinaiy  holt-touc 
lyork,  the  endeavour  is  made  to  produce  a  graduated 
icreen  negative  by  optical  means— well-known  to 
kll  who  have  studied  the  matter — and  then  reproduce 
[roiii  this  graduated  acreen  negative  bj  etching  in 
(inc  or  copper.  The  blocks  shown  are  all  electroa 
token  direct  oF[  camera  negatives,  the  oval  block 
being  direct  from  a  silver  print,  the  others 

5 loss  poaitivea.  The  large  electro  is  deposited  by 
ynamo,  and  may  be  readily  printed  by  any  printer 
the  other  blocka  are  deposited  by  battery,  and  re< 
quire  fine  printing.  It  remaina  now  to  produo 
something  between — a  not  vary  difficult  matter  a 
the  present  stage. 


ratna  toi  this  purpose.  Prof.  A.  E.  Bolbear,  in  hli 
book,  deacrib«  a  megaacopa,  conauting  of  a  plsii 
box  with  a  large  leua  in  front  and  an  oxyhydrogai 
light  within.  Mr.  Lewis  Wright,  in  bia  new  woct 
on  "  Optical  Projection,"  ahows  two  or  Uina  fona 
*  megaaoope :  but  notwithabanding  all  this,  the  idM 
cniTent  that  opaque  prDJaction  is  difficult,  ind 
several  persons  well  known  to  tbe  writer  an  n 
thoroughly  eonvinoed  of  tha  magnitude  ot  tlu 
undertaking  that  they  do  not  maks  the  attempt  U 
project  in  this  way. 

In  descrilsng  a  few  ways  ot  opaque  prajsctiii 
two  or  three  points  aia  notioed  in  tha  beguuuii. 
First,  all  the  light  attainable  is  reqnired ;  aKm-l. 
all  kuids  of  work  cannot  ba  dona  with  ons  and  the 
Mma  instnimsnt :  and  third,  to  Mcuie  ths  bs: 
sflects,  Euitabls  shadows  are  aa  naewsssTy  as  atroat 
lights.  It  is  nselesB  to  attempt  prpjedian  n  ■ 
lugs  scale  with  a  soiuoa  of  illamXiiation  infoim  U 
the  caldam  light.  For  larg*  objacti  and  a  Iiip 
screen,  two  large  bumon  ara  nsawnHsl,  and  the  u 
of  three  insures  a  much  better  efTect. 

The  length  ot  tha  box  inelonng  the  object  sai 
the  buraen  ia  determined  bj  the  focal  1a]|tki 
the  object-glaaa.  In  tha  Initnuaant  illn^sM 
'"'  I),  the  lens  has  a  focal  length  of  3tin.  Ih 
I  made  4in.  longer,  i.e.,  28ia.,  to  alio*  if 
ig  the  object,  tor  the 


of  opaque  or  solid  objects  bj- 
_  optical  lantern  affords  a  way  c,t 
showing  upon  the  screen  a  large  variety  of  objects 
in  their  natural  oolours,  and  greatly  magnified. 
The  form  of  lantern  best  adapted  to  this  purpose  is 
the  simplest  imaginable.  The  works  on  optical 
projection  briefly  describe  diF '  ' ' 


aiuad,aay« 


-  jlevatiiHis,  and  a,  ahcnt  1 

.., soft  ahadowa.     When  three  baiM 

used,  the  third  ia  placed  «t  the  oppoaitaafcl 

box.     It  incnaass    tha    Toluma    of  liA  ri 

liQ«  the  shadows.    If   the    epertnni  of  h 

burners  ore  the  aame,  they  m»  >1I  be  suppliililk 

gas  from  a  single  pair  ot  cylinders  by  iiog  l^at 

pipes,    Tha  bumsra  should  be  poihed   aa  dsh  Is 

■•■■■-•  -^g  possible,  without  brioging  them  iala  ti 

the  objective. 

B  present  case  tha  objectiye  ocnuiaU  of  a  Ck 
double-convex  lena ;  but  a  7iu.  or  8ia.  woaUh 
better.  The  lens  is  mounted  ia  m,  soft  wood  at 
ipended  over  a  circular  aperture  in  ths  ta> 

t>bi.    Fur  the  sake  of  conTeuieBOS,  thalB 

is  made  to  told,  ao  aa  to  occupy  «  epaoa  of  18b.  tf 
^ISin.  by  :(in.  thick  when  not  m  lue,  Fi^.  2  ton 
the  construction  clearly.  The  top,  /',  is  like  > 
ordinary  box  cover,  with  the  ezoeption  ol  Ih 
central  draught  hole  aurronnded  by  a  collar.  Ti 
ths  bottom,  ■/,  ore  hinged  the  end.  A,  adsa,  </,■' 
the  front,  /.-.    The  cap.^  >fl,  is   enpportad 


opening  in  the  ce 
I   iuaerted   i 


)  ooTar  y  by  tLa  want 
mut.    "Tlie   Imt  •  > 


end  piece  there  fa  ^  _____  ., 

tor  the  insertion  of  the  gaa   tnbaa.    Ibl  a* 

«  i  is  discontinued  near  the   b«ek  ^li  of  ttt 

,  to  provide  an  opening  for  the  tiwliin  liJ 

oval  ot  objects.    ThiaopeaiiDR  toearnlwMi 

block  curtain,  which  falls  over  Ui«  arm,  eai  pa- 

venla  the  escape  of  light.    Upon  the  iaam  ^dm 

of  the  back  end  o[  the  box  ia  ■eenred  ■  pMS  if 

white  cardboard  tor  a  background.     The  Hsliasl 

view,  Fig.  1,  best  shows  ths  internal  anau^wt 

The  object  must  l>e  inserted  in  poaition  and  •aw' 

forwards  or  backwards  untU  it  is  foeusMd.    Ilfii' 

cutty  is  experienced  in  holding  the  abjecdli  pKf*} 

-  r  exhibition,  they  may  be  pUoed  on  a  ■enW 

fWt  of  all  kinds  projects  wall,  tether  «M' 

vided.     A  bunch  of  Cslitomia  Riapae  focHatfc 

iject.    A  bouquet  of  flowen  is  beantifaL    BM 

especially  polished  ones,  are  very  pliiailin  iiWg 

.      .  . JtU*. 

H  varis^,  i>iiinp,» 
^"'QL.P'i^^o^  tta  MP 
It.  Whole  macAbait 
maehinerj,  or  hh^' 
may  be  shovra  to  ad^w^lk 

ler  way  ot  accomplishing  the   M^  nrt 


mesaMpptin 
eh   to  nlMft) 

i^enuBiVMltat 


ttahst 


different  forma  of  a 


In  this  case , 

and  another  as  the  room  in  whieh   I 
acreen.     The   aame   general  a 

olready  deacribed  is  obasryed. 

is  secured  over  the  space  between  two  al 

and  all  escape  of  light  is  prevented,  e 

course,  that  which  paaeae  through  tha  IsmT^- 
screen  ia  made  by  tranaluoant  tracing  paper.  Tie 
lena  may  be  such  aa  ia  used  for  the  ezanunation  of 
paiutinga  or  photographs,  but  the  kind  known  if 

coimocamo  lenaes,  sold  by  the  p 

are  preterahle,  on  account  ot ' — 

locus.     They  ore  not  expeni  . 

tained  of  a  diameter  of  Gin.  or  Tin,  Two  or  tlnB 
calcium  lights  ore  uaed.  The  objeeta  majbahiU 
in  front  "I  a  white  or  tinted  backgnjund,  or  tb 
background  may  be  omitted.  It  ia  abvdut^ 
necessary  that  no  atray  light  should  oacape  into  ths 
ronm  ii>  which  the  image  ia  thrown.  Ofeonrsasa 
>pnquB  whits  screen  may  ba  used  in  this  trmigt 


le  priaopal  optseaaai, 
being  about  &e  ri^ 
ivsj^  and  may  ba  gb- 


of  ttaeCiimi:!;*  L'lub. 


ly  Oao.  H,  Eorme,  in  the  BcieaUfic  Ami 


Arxa.  34,  I8»l. 
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Fia.  1.— M«guoope  Box,  «li»iriiig  PoiitioD  ol  Bimen. 


Fia.  4. — M^uoopa  AttMhnumt  to  Lantam. 


viow  fdiowi  the  ahipo  of  tha  mirror  &nd  ths  conise 
of  tlia  light.  The  Imiuga  of  the  hoi  uonad  the 
lamp  ana  totot  at  the  ndleclor  are  lemoved  in  the 
picture  to  ahow  the  interior.    Theoa  linings  aie 


PUn  of  Wonder  Camera. 


picturea,  &c.,  Teiy  aatisfactorilf . 


A   MW   ACCUKUIATOE   PLATB.' 


FiQ.  2.— Folding-hoi  partly  closed. 


— Wonder  Camera. 


bitleriea  took  almoat  oomplete  poaseaaoii 
town.    The  reault  of  thi«  was  Uie  prodnoaon  oi 
NTeral  ao-called  new  atongs  batteiiM.    In  reality 


Fio.  I. 

tliare  was  no  attempt  to  prodasa  a  new  type  of 
acoumnlalor.  either  by  makuig  oaa  of  new  solatiaia 
or  new  metala.  The  wle  noTelty  waa  in  the  form 
of  the  platea.  The  iufeaton  had  but  one  object  in 
view,  namely,  to  ooatmot  a  piste  ot  aoeh  form  that 
Che  aotire  nutsri&l  would  nnt  be  diilodged  from  llie 


Che  aotire  material  would  a 
— '''it  in  which  it  waa  neia,  e 
or  jar.    Weight  troubled  I 


D    IjtUs* 


U^ 


rX2  Fio.  2.    I 


diacha^e  r 


Fio.  3.— Meguoope  without  Box. 


Aown  in  Fig.  4  ia  effeotiTe.  A  plan  view  of  the 
•ppamtui  la  here  ahown.  'Hie  objectiTe  of  the 
lutem  ia  removed  and  auppoited  at  aa  Bogle  with 
the  optical  aiia  oa  indicated.  The  lime  it  pudied 
forward  ao  aa  to  eaoae  the  diTereent  cone  ot  light 
to  coTer  the  object  it,  aa  ahown.  The  light  reflected 
from  the  object  d  passea  through  the  objectiTe  to 
tlieacreeu. 

The  wire  frame  e,  Be«iu«d  to  Um  troat 


[    throDgh    the    objectlTe 


.-Tge  capacity  leaa ;  uid  effl- 
ewncy  not  at  all.  In  spite  of  this,  the  reaulta  ob- 
talned  by  two  of  the  luTentors,  Mesarg.  Bradbniy 
and  Stone,  were  not  bad. 

Two  forma  ot  plate  were  deriaad  by  tbete  ge  iili- 
men,  of  which  the  Bret  is  Teiy  cunomi  in  its  on- 
stiuolion.  Each  plate  oonBita  ot  a  number  f 
elements,  and  each  element  ia  made  by  bending  two 


FiQ.  3. 


Appaiatna  similar  to  this  in  principle  is  sold  by 
~}me  of  the  dealers  in  lantenu. 
The  nooder  camera  shown  in  Fig.  5  is  ao  instni- 

lent  having  a  marrelloua  amount  of  power  oon-  .i-j_.  „,  i..,i  ,„,„ 

*lm,j  tt,.  »™  „l  light  whifh  i.  jipl,  .  4,gl.  a  '^  '^ 

Arguid  keroiene  burner.    The  lamp  name  is  m  one  |ss/  n 

fM=.oJtl«d«p.olMr.t„te,j»a  to  pMtow  Sl,Sa«,wEm^,imd  flM  ia  I 

object  to  be  shown  a  placed  at  the  other  loous,  on    j.-,.  ,„_,i.    ^u; _,' S^^  .n„„, 

thi   swinging   adjuiUble    holdra.     Opposite   the  °t  't"  l'°gth.  takmg  eare  not  to  allow 

1...1—: ■ — .:._  :_  Ujg  reactor  la  plaood  the  •  syC.  W.  Put,  Initmctor  in Keoliloal 


call  a  Jacob's  ladda 


whidi  the  image  is  ^ojeoted  on  a   Unli 


a  three  m  four  feet  dUant    !^  amall 


on  a    UnlToritr  ot  Pen 


A  Paper  lead  before  (he 
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TertiosI  lii 


'heTwfllb 

>n  Ihi  lubjsot  r 


J.  S.  C.       koabio  foot  of  water)  give*  kvermga  preatuta  per   nrk     "1'^  ■ 
..u.™  .— «i-u^u«™^«— ..iiii^  to  T   H     »qii»rB  foot  on  lidm.    TImu  a81'25  x  2?  -  pramure    "1™  f"*^  ..^^  

hti  got  >  Uta.TriMd  ID  mj  miiirit  I  mnsmbei    "»««"  P>J«n™  »rould  U.  *68  7.  uid  th»t  x  B  uid    7)?,?"*,^  ™tiSvS.  X^^  oM  >■ 
rivfat  thalinBthattheloMUametoDtoiiii  (sIM     x  *  would  gne  toUl  Utmml  nM«ire.    Thererore.    ™    ooniuM  imkmuj  in  pinggmy  om  ■■ 

SSraKTiiai-'o.?M^?C«Js:;iSi  kr .jdTO™™oo bottom. 8o«-t,«iddi»,;  ?S^lS,^?S;'»,jiX/?Zi3^ 

--«*-'-,£SiS2.."SSs'£  sSi-tSi^.'fi.'K'jrto'i.K  stejS'jrssai'^ 
«p,mj..».B.  Thot-g™^  iTiir.-o.r.sfpSd'^.s^-^jd'.  'i^-srAsii'^j^ 

oi  STihS^    liplr  tho.  ;  D[tld.  th.'™rtl«l  hdjhl  In  M  kj   SS"'  J'^J^S'''!J"'  "T  ""^SS. 


■t  the  OMtw 
toni),  mndalF, 
kbQtauata  ooon  ont  the 
■•121.    Th« 


Si'.'Ss.f.feSfiss.'s.'.'^s.?^:  ..jj-r^  -bii«'o..r^,sro.i^d,tap.oA« 

f  Uie  mter  uid  oil  of  papparmint  into  >o  u 
ipe,  Auy  defecti  in  uie  intemml  pipei  w 
.   ._   ,^_     _> —    —'J' 

D   me  indeed  ma;  be  arrived  at  bv  thia  "«— "' 

-------  — -.  -.— --T°  ^r~' — ".  :;,: — T-'- ;  ".-"..«-->."  <•  <pi— .    — ~.^  j^i"  u-u  ,;— mple,  Tkrions  ''  Act«"  the  intamu  wuto-pipai  i 

J.8.  C.     detanniiieitheBTeataitben^Bmommt  35   ^   ^yj  -  36    «   316227   -  11384in. ;   a  UgU  entirely  di«onDeot«d  from    tho  diWna  oal 

ftwothe    (heKing-foroe   dMmm.      WiU  T.    h.  ^  jo  tea  cudlei  will,    thBnrfore,  have  to  be  building ;   in  (atst,   yon  will    find    full   p« 

^^S^^.^^fl^/L^n^^^'^i'^^J?  ^^  P^»t.  dirtance  of  iBwin.  f™i  the  di«  to  reUli«  to  Hnitair  Sonrtruetion  and  mS. 

•™itoiMijJ?/-to>wM{>MtMdof     omtofforoo  ■)  talanca  a  light  equal  to  one  candle  placed  at  t  4c,  in  the  "  Public  HeJth  Act.    1875,"' 

fortti«b«idiDgmom>attobeequaltotheordmat».  ii,^^^^  of^6in.  on  the    oppodte   uSTln  the  By-law.    for    Sanitary      Authoritie.,-     "■ 

J^.  A.  A.  Hcond  C3ue,  square  the  distance  each  light  standi  Council  Qrden  lor  OaanUTS  Trades,"  "  Nl 

^4007.] — BavenliiB    Gear. — In   hit   reply  to  from  Uie  photometer  diie,  when  the  illumination  it  Removal  Act*,"  &c.                     FKEDRKiCSlt 

thu  query,  C.  O.  Bennet  hai  erred  in  writing  that  equal,  and  divide  the  grealernumbecby  tbeamidler.  S6,  NewiDgtoQ-ciuaeway,  S.E. 

"when  toe  link  ii  ao  placed  that  the  itod  ii  exactly  The  quotieat  will  be  the  power  of  the  one  light  in  [74)23  1— Qa*   Enclna      Tha  lenzth  rf 

inthacantra,  theilide-valvewillreoeiveoomotion,  proportion  to  the  other.    Taking  yonr  oitn  flgorea,  ia  Sii„  ■ 'ieriQW  are  made  oat  of  a  MJt-ni 

■nd  lemain  in  iti  middle  poeitian  I  oonHqoentlj  the  the   diitanoei  given  are   30in.  and   120in.    Tbeu  of  ^u^h  metal                                               t 

SttSf "SSLfiS  rftS  ilCirSS;  '5    -   "'■»■     n"  l-^   "«"   "   ">™'°"  [7im.l-Am.t.„   Pl...o„.ph,.-L 

motuminmid-geaiii  given  in  BooToe'i  "Oatechiem  II'IIS  timei  more  inteDM  than  the  imaller  one.  number  of  cameras  m  the  market  if  ngnl 

of  lh«8l«»m-EiginB,'*  and  Jamieeon's"  Steam  and  J.vo   R  WiaattS  """  ™«pective  mente  an  ao  ranoiu,  Otl 

Am  Steam-Engiae."    The  error  will  be  apparent  ,,,,„„,      .,          ,       .        ^        t.                          i  nopeleM  to  wy  whichis  the  beet  form.    "E.i 

frtanthe  foU^ing  ■ -The  emmtrio  of  an  ^ne  [711l)5,]-Alop6oia  Areata.— By  Bipenence,  I  shoiOd  purch— ■  nn.  fmm  .   »lt.k..,.«»_ 

having  neither  "lap  "nor  "lead,"  as  wa.  the  Sase  ™!?'''   help   suioerely  depreoabng:  the   no-doubt  which  will  ii 

tothTeariierlooomolives,  are  »t  on  tho  driving.  J^U-meant  «lv.ce  ^ven  L«t™k.     AUilbiea.  and    ,tanjrate,i .,..„.  ™. 

axle  with  the  "fuU"— that  point  in  the  circni-  oiseaee  la  an  expreaauMi  of  natore'i  efforts  to  «pel  bo  capable  oi  extending  18m., 

f«enoeo(  the  ecwutricrtieavo  that  would  bo  cut  by  I™""  WuidefEoteniatter,  in  fact,  torid  us  of    long-fooos  lonwt  if  ha  wauta  t,. 

a  line  drawn  from  the  centre  of  axle  thronah  thi  ^  7?"?^.'''?  «»«'^'^T  andea«.anng  to  do  for  u>Dg  lense.  of  very  diort  focue  the  but 

CMitnofeooentcio-plaoedat  a  right  angle  to  the  'jombirth  todeath;  and  if  we  will  but  give  h«  a  ought  not  to  extend  »o  far  in  front  of  the  tait 

e«l«  line  rfdwk.  Thus  when  th^daalTi,  on  the  "ilfnoe.shewiUinthomort  (XOTpletom»n™do  the  come  Into  the  picture .     It  ii  a  good  pkn  b . 

"dead"oantrepodtion,thevalvei.athall.traTal,  "'"''I  "'f'"^^?  ?' ''*™f,":^'° , ''"'*/. 'u?  "le  back  movaW  op  to  the  front,  a*  >dlt 

eOTeringaUporfiTThe  motion  of  valve  with  raver,,  our  atooat  perfect  ignraaBce  of  the  law.  of  health  i-,rtd.    If  he  wants  a  cheap  one.  and  good,  b 

inglewr  In  mid-gear  would  be  that  caused  by  the  "dJl-bafUhwhiohia  theoause  of  the  diseaw  we  batter  go  to  Me«rs.  J.  Lancaster  and  S«, 

■^nlaii^  of  uSi  eccentric  rods.    Where  "lap-  •Wftwondni  in  evwy  direction.    Further,  it  i.  a  advertise  in   "Ours."      Perken    and  BiW 

■Dd   "]md"    are    employedj   the   "full"  of    Qie  iiJ^^^^^T^^l^iS**??".?  subetanoe  {induding  nanionu^are  first  rate,eo  are^Cha|nivu'j,ll 

•oeentrio  is  advanced  beyo  •       ~         -            .  .       _  .                           ...            ..     .,.._.> ,.  .  ..._ 

Hon,  a  dittance  anfflciant  ti 

thavalveequal  to  thesomoj  us    lau    auu  --leaa.""  t*       «..           .."..          ^         ..'         1         --."-"  -- —  -*■ — .  -- 

Ai  both  thSeccaatrice  are  thus  advinced,  it  will  be  ?°*  T*""  V^  J  penistod  m  eitenuUly  or  m-  one  issued  by  a  dealer,  i(  ha  wants  to  floditb 

evident  that  the  sipaurion  link,  when  phu»d  in  V?™*"?'  ™y  productive    of    their   chaiactenslic  moriU  of  the  various  forms  of  cameras.  *t   I 

mid-gear,  is  in  a  vertical  position  when  the  piston  ^•—^i    If  we  msh  to  regam  health  and  keep  it,  platinotype  pioc«s  is  a  splendid  one ;  but  ^ 

is  at  rather  end  of  its  strokr«id  that  the  roctlinoar  "a  must  give  Nati^  every  chance,  and  not  suppress  it    is  the  best  or  not  is  a  m»ttar  for  wJin 

motion  of  the  centre  of  the  link  is  equal  to  twice  the  her  symptoms  of  effort,  or  day  by  day  and  hour  by  ,p[uian.      The     ordinary    idver    procea  ol 

linear  advance  of  the  vslve.    la  the  ■'Stephenson"  bour  give  her  a   lot  of  work   to  du  m  expelhag  mough,  one  would  think  ;  but  if  lie  wsnti  1 

link  'motion    the  travel   of  valve  in  mid- near  is  di«»»d  matter  taken  m  with  our  food,  and  so  not  bones,  he  must  use  platinotype  or  bromideW« 

increased  by  the  curvature  of  the  link.     The  'Head  "  l^'PS  hw  evra  a  Uttle  tune  to  devote  to  removing  B.  A.  K.  BhW 

'^^".^ZZZ^flu^i^'^ll'^^t^c  S--   '™-   '^r.r'T  ^HP'^T'^r  "'  ;^gXur''"a^'^a^re^^.r^''%"u%' 

«tdiametn«Ulj-  opposite  to  the  crank,  having  a  ^f^rtJl^u^'^'iToi^t:    bl'T  ^™'  i^cti^nrarc  wo^d^ke^t  iid  JmeVlt 

throw  equal  to  tbe"  lap  plus  lead."    Tha  distribu-  •"'e^ientoa  I  quids,  wines,  spirits.   Deer    vinegar,  „       ^^j;^      should  be  oontinaoualv  in  lh( 

Xi^r^fsSr/sr-S'JSo"'","'',??-  r„2.°;:.jr.bS'ss«7'-s;°.3'sa;s  JS.=  ioo^^.s  ^..''iTS'zS. 

20  per  cent,  of  slrokfl,  expai^on  3iJ  to  32  per  oaal  ^  ab*,lutely  avoided.    The  Utter  u,  owing  to  our 

exhaust  opens  at  60  per  oenL,  oompresid^  com-  """i"'™'  "^e  of  livmg,  introduced  into  nearlyall 

mBnoesatthesamepoSrt,>udpre.a^^™e^  our  food,  and  is  a  perverter  of,  our  natural  taste, 

admission.                                        Txm-o    Fn.™^^  ""^  whoever  wiH  take  for  their  sustenance  those 

~r".",     „                                 ^^°-  J^"™"^-  articles  of  food  which  are  from  the  above  permisai - 

f740-56.]-Hor«e -Power. —There  is  no  scale  to  ble.  can,  in  a  space  of  time  varying  from  a  week  or 

g^  the  H.F.     There  are  a  lot  of  data  to  consider  two  to  in  ao  case  mora  then  a  few  months,  recover 

and    determine.       The    boiler    pressure  available,  the  taste  which  nature  has  endowed  us  with  for  these 

Suit    of    cut-off,   or    ratio    of    aipansion,    which  foods  and  infaUibly  guide  us»s  to  what  wa  ought  to 

tomunes  the  mean  pressure,    speed    of    piston,  eat  and  drink.     It  people  conld  but  realise  the  fact 

which   may    be    aaythmg,  from.  200ft.  for  small  that  cure  is  inherent  in  us,  and  give  tha  opportunity 

ofKt.lTL'.i-riSa-JSi-fi  Kd'.* 'S£bK".''o^''.o?d."SS.=  ErtU-SS"" "~"^  -s'^Bi! 

Havmg    determined  those,  yon  may  find  size  oi  treatment,  though  advised  for  the  bast,  is,  through  ""nsoi  seconuarj.                                   0,  hoi 

cylinder  required   for   a  given  H.F.  as  follows:  want  oi  knowledge,  if  not  usela«,  more  or  less,  and  ["4U7.]— OfcaeeKraia   TelQsoope.— Tt 

Kequirsd  the  area  0(  cylinder  to  indicate  100  H.P.,  in  some  cases  terribly,  harmfiU.    If  Ed.  Elgar  will  culty  hereisona  of  your  own  imagination, 

mean  pressure  331b.,  length  of  stroke  3ft.,  60  revs,  advertise  his  address,  I  shall  be  pleased  to  pve  him  chl^y  from  yooi  want  of  knowledge  of  gi 

per  minute,  tha  piston  speed  will  be  2  x  3  x  60  detailed   adviee,  and   the   means   of   obtaining  a  eel  optics.  If  you  could  or  would  trace  ant  t 

-  360ft  per  minute     Then  area  -  MJLJI**  thorough  knowledge  of  the  subjeet.  of  a  pancO  of  parallel            -=---   '   - 

33  X    360  KMOWLKiKiK  i.-Jii  EiPHHiKHOE.  portion  of  the  edgo  o_ 

-279-...    Thediam.c.nbefo«ndfromaUbIeof  r7«l8.1  -  Ooro-Sand.  -  Have    shown    "Be-  "'"L^^'^jJl^'^.^: 


anploved    the   "full"  of    Qie  ""tn™!  »w  that  no  inorganic  subetanoe  (mcluding  naaieras  are  first  rate,  ao  are  ChapmKn'1,11 

dbeyoa^tberight-anirlopoai-  "")  <»"   *»   »PPn>f«i*t^  by  a  human  being  as  square,  Manchester,  and  inuumBrahleoth«r»J 

liant  to  give  a  linoar  advanoeto  '°™  *"  ™  ""^  useful  purpose  whatover;  therefore,  ife  had  bettor  purchase  a  "  guide  "  to  phetOBS 

fsiunofth6"lap"and"lead"  »11  drugs  (which  are  morganio  substances)  are,  if  which  will  telltim  all  he  wants  to  kno»:*B 


I     „v. 

///// 1,:/]// 

///// 

■ii^' 

1    1 

[7«;8.J-CIoi..S..d.-H...   Jio-   "Bj-    „,."iiS;.rfhll.optlS:; 
X  1883in.— say,  lOin.  ginners''  query  to  our  foundry  foreman,  and  he  .       '  .  ■.,      .,._    I 


^^     rmt  _  _ 

>/  -7861                 "•■     ~^'  '"^  BBy8,~""add'a  little  borut  sand  to  core."     Ho  all 

W.  W.  C.  „,a^  "Coree  are  sure  to  blow  it  there  is  no  vent-     ,;  ,i,„iuu^,  „(  .  iriBTurla  theanrii 

[74061.1 -Table    B n Kin e -Length    of    crank  hole."                                                                Weird.        "  iji„™thm  tha  locus  is  lin! 


'i  Hi   'i.'      I ""    ".TT""  1 — i^""    "'    ,'"""■;    III  1-1"-  witni"  tna  incus  u   im.  only,  an 

l»Toite  0:  angina,  iiwi  la  .tu.  irora  cautra  ol        rrjl '«  l_AtmoepherIo    HefraclioQ.  —  I    am    mnvei  be  planet  l^iu.  within  tho  focua,  t 


^k-sbattto^ntre  of  creak-pin.     Diameter  ol  „irSli7ed  t^ -Tr  ^S."  anS"  wil^.' N."  ^vrTfl^l^d  from  tlTedg;Tf"the  12^.1 

eccentric  and  stroke  of  ™lve  depend  on  the  amouni  for  their  ^swers  to  my  query  ;  but  I  assure  tbein  fall  upon  the    convex    just    lin.    away 

of  port  openmg,  and  the  lap,  it  any.     Slroka  ol  jt  „„  no  jokroa  m7  plrt.^But  as  I  am  only  a  commSn  optical  axis,    ifow  anppo*.  t£e  . 

Talve  =  t  .vioe  the  amonat  of  port  opening  plus  the  young  begianer  in  astroaomy.  perhaps  I  am  trying  of  :ilin.  radius  and  2in.  diameter,  and  yon- 

Up.   Diam.tar  of  flywheel  16m.,  weight  about  2olb  ^  J^   ^^^^  i    ^„   wait  ^he  "^books   i  have  this  io  a  very  slight  departure  from  a  W 

"■  "■  ''■  studied  give  ma  no  idea  why  the  moon  appears  so  Perhaps  you  will  perceive  that  thia  ray,  fa 

[74087.  ]—FrBBBiira  tn  Tanlu.- 1  am  sorry  1  much  la^r  on  the  horizon  thau  when  she  is  south  tha  convex  and  reflected  therafrom,  will  a 

ulnudeRtood  "  Hydro's  "  qnestion.    Perhapsthia  at  her  greatest  dec.  N.    I  should  like  to  know  how  avery  small  angle  with  the  optioal  azif  oft 
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D  have  tried  "  hud  nldar,"  ftud  it  wu       [74186.]— FraMrvktlT*  tot  KMtt.— Id  Italy,  apool.    Wind  prsdwly  u  7011  would  wind  a  nel  of 

BDDiigh.    Wbat  was  the  aolder  oompoasd  whan  the  nunmei  haat*  an  far  mon  inteiua  thia  ootton,  lajii^  th«  wire  on  m  erenlr  a<  von  poniblT 

't  know  of  uif  nldar  tor  brasa  itroogar  Dva  thtr  ara  hare,  tha  ihada  temperabue  being  can.    Soak  in  melted  wafSn  whan  the  babbina  an 

soldei  or  Bpelter,  and  I  am  sure  it  pra-  freqnantlj  120°,  bvtdien  keep  their  meat  well  bj  wound,  and  tsaTa  in  the  paraffin  nntQ  no  more 

it  wonld  be  ateong  enough  for  70BI  adopting  one  or  two  aimple  jmcautioni.    lit.  Tha  babblea  are  given  oS.                         S.  BoTrom. 

The  neat  thins  to  atudv  i>  to  acnpe  the  meat  ia  kept  in  daik,  nndanjoond  oallara,  through  mm'  ^    m.i.  v            t>   »                  l.- 

3  aofdered  bnght,  bind  tight  together,  whicb  a cunent of  a&  eonrtantlj  p»a*»;  thefio^  tjl^^^'i^^^         V      ^"   ■"  -"»*^  -• 

prall.    H  tljia  u  Bttondod  to,  there  will  are  bricked,  and  these  aie  freqa^tlvwatered.  2itd.  5^2^?        i3!!  £  Ji       wJT 

culty  in  making  a  mnnd  job,  proTided  The  meat  ia  kept  under  ill  own  akin,  and  whan  any  I^jT.  ^f  H^L^T^n  "ll 

It  enough  to  m,£e  the  .older  fl/w.  portion  i.  rWred  th«  lUn  i*  religioaJy  wrq>pea  'Z'^  S*^^  Jh.™^^*.*^  "^-J  -i-Z: 

ALEXA2ID1SR  DDMCi.-!.  round  the  iMt.  3rd.  A  daataialatiQn  fl  peroent.)^  .™?;  I^               I?   *  enough  on ,  Wind  it  aa 

dy-rtreet,  London,  E.  .alicyUc  add  ia  bmahed  ovat  the  fciflj-out  "r-  ''^J' "  1°°  ~°. '""^  «?  ^nk* ""» ''5~«1«>« 

n™  .          T^         «     „j«     ™.u  f«ce.  from  lime  to  time.    4tli.  Great  daa^eaa.  «<»™™«-                                                  Mioi. 

r™iif ^r   ?i.li?^J^        ^i^                                                             S-  BoiTOBB.  l7«202.]-Phonoyrmph.-'niopitohofthe«aeir 

'  ijmiita  or  HBng  illTBr  eower,  10  am        „     -.  , *._*„-ir„»      Tr_.f_  n  haa  nothing  to  do  with  the  deflnftion  or  Tolome  of 

B   for   loming   dehoate  worka  in  hard       [7-1186.]— PreaarvattTe  for  Meat.— Undet  the  thn  riniini!  ■  hnt  tha  «ml/rJw^!tSrr,,v™™ruI^^ 

leamea   aU   I   know  from  aemi-nnde  drcumrtauooa  you  mention,   the   moet   advisable  Z?,!^^,h'„«  L^?^^    5^^>P^  .i^P^  ?" 

Their  fo^eoo^dl5.Zdl  day  couree  wonld  b^  to  paint  the  joints  with  »  aolution  ^^.^te  t^^.^  ^I^J  1^^^^^ 

-rith  good  hard  charcoal,  and  a  bamboi  of  boracie  add,  ^O,.    Seine  people  employ  a  i^?±i°^fc^-    !?"/^^S  ^ 

di«ofvfl«UttlaboraTin^oaD.waterto.  "latiou  of  pannang'anato  of  pota^kMnofTW  SSdTtoViS?  J'^SSfKJE  ^^mS 

nsirtence,  with  whidi  yon  moirfen  the  this,  by  oxSation,   rendar,  fc  meat  of  a  trown  ^jSj^ta^- ^~  S^^ii^-r^-j!^^ 

I  wider,    previoudy  o^t  up  into  small  colour,  and  oonBequenUy  nn«I»ble.     Toummitb«  J^^^Ttf  ^  W*T^  SlS^^^i,^  ^™- 

.aked  in'  tfia  above,^and  a^!i»d  where  <™(ni,  of  cou^  not  to  treat  meat  with  this  iolu-  f^^JL:"  ™  ^'^„°:^'  ^' '^^"SiS^ 


a  ^Wpk^for"';  ^/uJ^;Z;  STa'^i^^?^''-  « Wnp-.W^Jwax^ylind^ 

,  for  safety  and  utiliW  I  do  not  think  jorcl;  im-  Ji^li?^^  "?  I'^'i^jl^,^  "*  *"■•'"*''.?' 
Jongtheseam  prove -[in  boradc  idd.           FaiDEaicK  D*ti9.  ^^VI^  T^'i^lm'^'/'^^^^C'^^-S^B?**' 
reelymtothe'joint:thewhoUgentl^  86.  Nrwington-cau^^way,  S.E.  '^^^I^'^t^  C^i^  ^'l^' ^^^^^ 
■om  tha  fire  ajid  finished  with  a  wat^  [T*'87.]-IJBhtnlny   Oonduotora.  —  As  you  with  12  thread,  to  the  inch  isS  x  3'14I0  x  (12  x  6> 
L,.^Sj;^a^^l""n^?T^™^  areosing  two  wi™  tor, oor  telephone,  Ishodd  -  6G6'188in. ;  a  Teij  great  difference,  yon  iea.       ' 
green  tamsrmd  pulp,  or  umnendon  m  ^rape  both  wires  for  about  ISin.  after  they  have  W.  Gillbto. 
1.    1  have  even  mended  broken  mathe-  entMwi  the   honsa    and  run   them   close   as  von  -"— i— 
truments  and  small  fcflv>  with  this  aUoy,  possibly  can  togeth'er-o(  oonrw,  without  toudiig.  -i ''*.?"?■  l"^';*""?^^  '^ii^  ^  *"i!?,*" 
1  good  charcoal  fuel,  which  I  often  made  lien  make  an  earth  connection  to  one   Mtherbv  ""«  l^^' JO"  "k '"» ''kmg  a  TJ-shaped  oartridge, 
0  veiy  litUe  of  this  »)lder  is  reqmred  fcff  bringing  a  wire  from  water-pipe  or  earth-plate.  Of  mui«  you  know  the  reeoQ  i.  oaiwed  by  the  nu* 
t  it  IB  really  cheapBat  tor  strength  and  MiCK  01  air  mto  the  barrel  aftorthe  eiplooon.    I  don  t 
...  \.^i^^  .i..„^„«  [„^_:».i~     ^ir-*~v  .  ■  think  you  will  get  anyone  to  go  mto  your  queiT. 
r74187.]  —  Ug'litnlnK      Oottdnetors.  —   A  Flesse  ask  an  easy  one  next  time.              CoiUL. 
lightning  conductor  is,  to  a  great  aitant.  snperfluous 
parts,  chopped  pin*  or  b^asi  wire,  one  on    a  line  of  this    length,  unless  there  are    any  [7*2M.]-Darner*eotTP«,BeatorhiK.-Ibave 
in  H  covered  cnidblo  with  nowdered  unusual  conditions.    Ahnoat  all  telephone  instru-  tned  immersmg  tbe  plato  in  a  eolution  of  pure 
en  fused  add  a  mor»al  of  zinc^iake  np  "^^ '«"'»  »  lightning  arreeter,  whidi  generaUy  cyanide  ol  potasunm  of  about  10  giami  to  the 
e.    Pour  it,   and  beat  into  ^eet  witt  takestha  form  ^three  metal  plates,  with  aerrated  oun™  of  water ;  but  before  doing  so,  poor  some 
The  coppersmiths  of  India  have  durintt  edges.     One  plate  ia  in  oonnaotion  with  the  L.  and  alcohol  three  or  four  tunes  ovot  it,  then  immorae  m 
'.r::.:,  .__  .t_  _. .,.  _..._.-_?  ^terminals  of  the  instrument  rMpecHvely,  while  ^«  cyamde,  let  it  remain  till  alt  the  tarnish  haa 


een  renowned  tor  the  strength  of  union  ^-  terminals  of  the  instrument  rsapacbTely,  while 
character  of  their  joints.  I  had  many  *^  ^''^  ■"  P"*  ^  "  oarth."  See  "  Telephones ; 
do  by  them  which  withstood  the  hard   *^"r  Construction  and  Pittmp  "  for  more  iufor- 


.    disappeared,  and  afterwards  wash  and  dry. 


«uu,    cumprOMOd  air,  and  compresnd  mation  and  sketch  of  oonneotJona.  [74201.] —Da^nerMotjpe,  BMtoTlnv>— The 

J  soft  brass  was  used  ae  solder,  and  I  ^-  ^'  Ambos.  tollowing  are  the   methods   usually   adopted   for 

le  high  character  of  their  work  to  the  [74189,]  —  Dynamo.  —  To  Mb.   Bottoitk.  —  restoring  and  gilding  the  daguerreotype  picture  :— 

iment  of  good  charcoal  in  their  forges.  Without  eipreasing  any  opinion  aa  to  the  merits  of  Wash  thepicture  tor  tome  time  in  a  stream  of  clear 

referred  t^t  fuel  tor  my  own  workuop  the  peculiar  type  figured  at  query  after  tbe  above  water.     Then  flood  the  plate  with  a  3  per  oant. 

ipulation  of  all  metals.    Picked  ooke,  in  head-number  in  last  week'e  issue,  I  should  ^.y  that,  aqueous  solution  of  t^amde  of  potassiiun,  which 

nee,  comes  next  in  value,  with  a  more  for  so  small  an  output,  such  an  annatnra  is  at  once  most  be  kept  in  motion  and  watched  leet  the  action 

last.                                               Eos.  the  most  diificuU  to  wind,  and  the  least  efficient  in  proceed  too  tar.     Pour  off  the  cyanide,  and  again 

action.     However,  suppose  your  two  lamps   are  wsk  in  plenty  of  water.     If  necessary  repeat  the 

—  aata.- Although   I   cannot  answer  16  volU  Co.p.,  then  you  must  have  an  armature  of  operation,  waah  carefnUy,  and  while  still  wet,  pour 

^""'iJTi^   S.^""        ^'  """/r?^  atleait2in.  deep,  and  wind  it  with  30  yards  (about  overit,*)  M  to  oover  it  entirely  (any  nnoovered 

laa  troubled  the  same  way,  and  tned  jlb.)  No.  22,  silk  covered  wire.     The  field-mairaet  portiona  would  show  stains)  a  roiitnre  of  1  gnin  of 

,  auoceedmg  as  fallows :— Sprinkle  aome  ^„  Omald  be  lin.  hioh,  tin.  thick,  and  2inrmde  chloride  of  gold  in  2oc.  of  water,  and  keep  It  quite 

«r  their  haunts,  this  th«  cannot  carry  ^^aai  with  lib.  Nor24  A  in  14  liyera.  level  on  a  Twrelling^tand.  warm  it  \>j  means  of  a 

a  with  a  gnn  and  some  No.  S  shot  you  ■'g   bottonb.  spirit'lamp.     When  tha  unage  is  saan  to  bdghtn, 

\^-    /,*0Md  after  ahootmp  about  a  ,..,^.    _       „        »_«„         .      __,-  thTfluH  muat  be  i»k»d  off,  the  ^at»  wiahed  in 

lett,andIhavenotaeenDnea&ce.now  P*^^-^-^l_  .^,i    S'^^'-iT^   orfmary  hot  water,  and  driei  ov«  a  airit-lrapTl^owfag  (■ 

yeanogo;  before  I  had  hnndredi.  galvanometer  by  itself  will  not  enable  to  read  ohms  the  idata  all  the  whlla  to  eatuetha  i^ar  to  dn  OS 

AKiTBus.  «^m«ohma.    There  ar. .p«W ohm-metors con-  JMp«» •" ™ w""". «« ~»" «»   S.BowS. 
—  ,       .— .                        ,         .     .  structed,  such  as  Ayrton  and  Perrr'a  and  Ever-  _ 
-Xat«.-TW«  are  several  good  p^  "ted'.,  whidi  give  direct  readings.  But  if  you  have  [74207.] -Autoin»tlo   Bwltoh   and  BdtUry 
of  rata.    1.  Place  broken  glasa  m  their  ,  1^^^^  and  a  sot  of  resistaooes,  jou  can  meamre  BoU.-See  the  arUclea  "  Telephones  :   their  Con- 
top  up  the  holes  with  mortar.    2.  Catdi  the  line  (or  better  the  drouit)  resutanoa  to  a  nioaty.  atruction  and  Fitting,"  where  you  will  find  d!a- 
■e,  pour  petrolenm  over  them,  and  let  Except  in  form,  there  is  not  any  difference  between  grams  of  oonneotions.    It  yon  wish  to  fit  telephones 
gam;   aU  their  comrade.  wiU  leave  tte  thBLedanchS  and  the  Victoria.    These  latter  have  to  oristing  electrio-ball  lines,  your  beet  plaawonld 
cause  ol  the  noell.    J.  About  the  ,hast ;  j^^  porons  cell  replaced  by  a  roll  or  baji  of  canvas,  be  to  use  a  awitoh-board  of  anoh  form  aa  ahown  in 
he  holes  with  plenh-  of  Stockholm  tar.  The^E.lLF.  is  abiut  1-6  volt  per  cellTihe  internal  fig.  68  of  "  B JH."  of  April  3rd  last. 
lOt  dry,  and  shcks  to  their  coats  about  rt^rtance  vwiee  aeoording  to  aze  and  make,  from  »"■  C.  AuaoP. 
Meve.jp«rticular,andwillsav     good-  o-6  of  an  ohm  to  10  ohms  par  ceU.      S.  Boitoks.  [74210.]  -  Haanrto   Bell.-In   the   artidea 
[74196.]- Problem.— The  problem  referred  to  "  Elaotrio  Bell  Construction"   (since  published  in 
— Bata.— I  should  think  Mr.  BaQington  by  "S.  8."  is  known  as  "MoUatti's  Problem,"  bool   form,   aee   Sixpenny   Sale  oolumn),  a  full 
rid  of  the  rats  br  means  of  coal-tar,  and  a  solution  will  be  found  on  pp.  lM-6  of  the  description   of   the    method   of   constructiDg  the 
ith  no  unsparing  hand  about  all  their  late  Prof.  Casey's  "Ssquelto  Euclid,"  and  in  tha  magneto  generator  and  bell  was  given  with  scale 
"he  liquid  he  refers  to  is  one  of  the  pre-  Qiutrttrly  Journal  0/  Mathematia,  Vol.  I.  p.  219.  drawings.    Look  up  W— —  •"!■>'••  ™  nm""*  «■■ 

sed  by  rat-oatdiBrB,  and  poraibly  is  one  Can's  "Synopms"  gi —  -1— ■!--•-" — ! i — 1-       »- >-    —1. 

1;  which  aniseed  form,  the  cliiel  ingre-  enoes :— London  Math. j  .  ^ „.,  ,^^    ., 

;  him  try  oil  of  "^iwod  loz.^toetura  VII. ;  Proeetdingt  Bo^  Sodet^  London,  Vol  VI. :  req^ed  ft 

■ibly  it  m»' 

Sissies'. T=^  "^5  [74200.l-M.oMo    H«d.I.»«,..-(l)   T.n  Flii*;;'.'  mlii^'Tia'imii^b.™  "uytbim 

ired  brandy. 
Nun.  Dob. 


"  gives  also  the  following  refer-  bookj^  As  resards  which   an   best — magneto  or 

[ath.  Sodety'a  JVocrwrfina.,  Vol,  battary  bella,  lit  dependa  on  what  purpoae  they  (M 

J.  Royal  Sodety  London,  Vol  VI. :  required  (or.    Magneto  belli  ore  umally  mpjoyad 

Ia,  ioz. :  mix,  and  Bmear  the  traps  with    Tranractiom   Boyat    Sadety    at  Edinbur^,  Vol.  for  long  distances.  F.  C.  AluOP. 

■blyitmayhavetaen  a  mixture  of  aui-   XXIV.  J.^.8.  [74ln.]--Wanntog  a  Bedroom.- 

Ll^ZXmb^»r«^^?        [74200.]-BI,otrio     Hand-Lampa.-d)    Ton  Pl^toher'J  gas  A™-      You  cannot  ha,         .        ^ 

to^^  al^^&ii^ir^wd^   caknotdiUeyouraccumnl.tor<Jttealtiiating-  bettor   for  "Udroom  work.    Of  ooo«e  you   mu« 

istS^p^l^nl^rmSi'S;^   imrrent  maSjine     (2)  Probably  you  cojddjarge  conduct  away  thoproduct.  of  combustion,  wta^ 

NtfN  Dob.       ''  "^  te  exciter  by  ahnnting  off  a  snail  traetion  of  bo  the  material  burnt.  oK. 

_  the  ourrenl  by  means  of  two  rather  hlrii  rasistanoe        rT*2l21 Nan- OoTToatva  Bolderinz  Pltlld. — 

-^t«.-The  traps  may  be  made  mort   leads,  attachi  oneto  ead.oftheaxdtS'.lermfaata  i^'i^^  ^d  i™.^««ina,  SoTV^-^no 

or  these  peetsb^phuiig  upon  eadi  a   while  the  alternator  i.  in  drouit.    Tlie  exact  restat-  J^uTSnl  ^-'oo^™?^ 

«'^er  oa  of  anise,  oil  ot  rhodium,  or   aoco  of  thU  ahunt-drcuit  would  be  a  matter  of  '  "^  "™  "  AtxximBB  DnsoiM. 

oa;  the  first  1.  the  one  genorallT  used,    experiment  ■  but  you  might,  as  a  preliminary  trial,       ,,   Grundv-street.  London,  B. 
>  advantage  of  comparatively  miaU  coat,    nse  from  isit.  to  20ft.  of  No.  38  iron  wire.  u ,  urunuy  smoi,  uonu     , 

ry  fond  of  red  herriuga—the  stronger  the  S.  BOTTONZ  [74217.]— Dynamo.— He  proporfaons  are  alto- 

ir  trapa  should  therefore  be  baited  with        ,,,„,  t     „,  ,      ,.  t     ._^- 1    t      <  ..t>  .  gether  had.     A  dynamo  with  an  arroatnre  4in.  by 

ot  these  fiah.    You  should  also  throw     J^^^^'It^^"^'^:"^ -^^i^  »     ^"^n  *in.l  wonld  require  field-magnet  cores  at  leaat  !m. 

bams  portions  of  the  fijA  well  nneared  B''°''*',i  ^"^  Construcbra^  and  Fitting,    yon  will  ;„  ^^        ,^  gji,,  1,^   ^^  good  yuktj  rdkm. 

ite    du^y  oomposed  of  white  ar^nic   ^^d  full-aae  drawyigs  of  this  aiugle-p^  Bell  tele-  h  y^n  want  to  get  anything  of  an  are  light,  tob 

lomeralscannot  beenUoedintoa  trap,    P'^^V'l'' '"."  deKnpbon,  aia  of  bobbm,  wire,  mnsthaveaonrrentof  atleastthraeorfourampiwa 

ea»n  of  this  Utter  suggeition.    Satia{«*°-    the  bobbm  is  wound  in  the  wdinary  way.  «  60  volts  pressure,  «  that  you  wiU  n«d  *  ring 

nimali,  and  take  a  lot  of  getting  rid  of.  "'  •"  ^"«'-  armature  Sin.  diam.,  wound  with  about  8  to  3Hb. 

FBEnEwoKDiYiB.  [74201.]— Telephona.—Pol  about  one-eighth  of  No.  20  d-o.o.  wire.    Ton  could  run  this  in ««»« 

an  ounce  No.  3B  silk-oovered  ooppv  wire  on  euh  Kapp,  Maodu 
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with  about  121b.  No.  20.  Such  a  machine,  driTon 
at  about  2,000  reys  per  minute,  would  light  well 
five  incanatBoent  lamps  of  16c.p.  48  volts,  or  one 
arc  lamp  (Beaumont's)  of  250c.p.  For  sketches  of 
armature,  mode  of  winding  and  oonneoting  up,  &o., 
see  Appendix  of  mj  book  **  The  Dynamo :  How 
Made  and  How  Used."  S.  Bottonb. 

[74219.1  —  GkM-Bngine.— I  should  make  the 
(^mider  lOin.  long,  and  the  piston  6iin.  long.  Cast- 
iron  cylinder  fin.  liiick  at  the  bracket  end,  tapexinff 
to  i^in.  thick  at  the  compression  end ;  when  boored 
ought  to  be  thick  enough  for  so  small  an  ennne. 
The  end  of  the  cylhider.will  require  to  be  a  Uttle 
thicker  where  you  make  the  yalve  connections. 
The  arrangement  of  bracket  with  cylinder  hung 
oyer  the  end  of  bed  will  be  all  right,  if  the  bracket 
is,  say.  {in.  thick.  This  bracket  will  haye  to  stand 
a  considerable  stress ;  therefore  I  would  adyise  four 
Uo.  bolts  for  fixing  it  to  the  bed.  and  cast  a  lug  on 
the  bed  for  the  foot  of  bracket  to  rest  against,  or 
otherwise.  The  yrater-jaoket  should  cover  the 
compression  space  also,  so  that  the  valves  will  not 
get  too  hot.  The  length  of  your  connecting-rod 
wfll  be  to  advantage ;  but  you  make  the  engine  4in. 
longer.  Joes. 

[74221.]  —  Woollen  Cloth  Wearing.— The 
simplest  and  best  test  for  the  quality  of  woollen 
doui  is  that  it  diould  be,  in  medium  thicknesses, 
absolutely  untearable  with  the  utmost  force  in  both 
direc^nn  of  the  material,  at  the  cut  edges.  Any 
first-rfte  wearing  material  will  stand  this  easily.  I 
have  occasionally  selected  samples  which  could  be 
torn  in  one  direotion  by  the  application  of  a  fair 
amount  of  force,  but  they  have  never  worn  well.  A 
dotti  which  can  be  torn  under  any  drcumstanoes  is 
not  worth  tiie  expense  of  making  up  for  rou^h, 
everyday  wear.  The  severest  test  for  the  dye  is  a 
drop  of  strong  muriatic  add.  If  it  keeps  its  colour 
under  this,  it  will  never  fade ;  if  it  becomes  red, 
and  the  colour  is  again  perfectly  restored  by  a  little 
strong  Uqmd  ammonia,  it  will  stand  moderately 
well/  999. 

[74222.1— Ontting  Oas  Carbon.— If  too  hard 
for  an  oroinary  tenon  saw,  you  must  use  a  stone- 
mason's saw  and  sharp  sand.  But  in  such  case  it  is 
much  cheaper  to  buy  artificial  carbons  if  for  battery 
purposes.  Sx. 

[74222.]— Cutting  Gas  Carbon.— I  prefer  an 
old  saw  for  the  above  purpose  better  than  anything, 
although  I  bdieve  it  can  be  done  by  an  iron  disc 
rotatea  at  a  hish  speed  and  fed  with  sand  and 
water.  I  certainly  should  not  use  a  new  saw, 
and  it  is  a  job  which  requires  plenty  of  patience. 

F.  Askew. 

[74222.]— Cutting  Gas  Carbon.— If  "  Somer- 
sewiire  Lad  "  will  turn  his  saw-blade  upside  down, 
and  put  on  the  teeth  the  usual  tooth-gusrd  of  wood, 
so  as  not  to  hurt  his  hand,  he  can.  with  plenty  of 
firm  sand  and  water,  easfly  out  nis  carbons  as  a 
stone-cutter  does  his  stone.    Proved. 

L.  G.  Bbisco. 

[74222.]— Cutting  Oas  Carbon.— A  really 
good  saw  (an  old  one)  will  out  gas  carbon  without 
being  much  injured ;  but  perhaps  the  best  thing  is 
a  piece  of  hoop  iron  with  a  notched  edge,  secured 
in  a  frame  saw.  and  used  with  sharp  sand  and 
water.  The  carbons  in  the  market  are  slit  up  with 
machinery,  using  circular  or  band  saws,  kept  well 
lubricated  and  cool.  Nuv.  Dob. 

[74222.]— Cutting  Gaa  Carl>on.— To  do  this, 
take  a  pnece  of  hoop  iron,  about  2ft.  long,  and 
fasten  it  in  a  frame,  like  a  Irench  hand  saw.  Each 
time  before  use.  and  several  times  during  use,  you 
upset  the  edge  oy  hammering  it  with  the  claw  end 
of  a  hammer.  Now  use  plenty  of  sharp  sand  and 
water,  and  a  sufficiency  of  elbow  grease  and  patience, 
and  you  will  find  that  you  can  cut  through  any 
carbon.  The  essentials  are :  Upset  the  edge  fre- 
quently ;  use  plenty  of  water.  S.  Boitone. 

[74225.]— Uedioal  Coil.^Tou  can  make  a  very 
powerful  medical  coil  with  your  wires ;  but  it  will 
be  more  bulky  than  a  coil  of  the  same  power  made 
with  a  finer  gauge.  Make  a  reel^  consisting  of  a 
brown-paper  tube,  7in.  long  by  Im.  diameter ;  to 
the  ends  of  this  fix  two  mahog^y  discs  4in.  in 
diameter  by  jin.  thick.  Wind  on  your  No,  16  wire 
in  two  layers ;  insulate  same  from  secondary  with 
cartridge  or  foreign  notepaper  soaked  iniMuraffin 
wax.  Mow  wind  on  your  secondary,  insulating 
each  layer  wiUi  wax  and  notepaper.  The  iron  core 
consists  of  a  bundle  of  iron  wires,  over  which  slides 
a  brass  tube  to  regulate  the  strength  of  shock. 
Tou  will  need  a  contact-breaker  of  the  vibrating 
type.  Dyer's  book  on  "Intensity  Coils''  is  an 
amnirable  work,  though  inexpensive,  and  I  should 
advise  you  to  obtain  it,  as  it  gives  detailed  instruc- 
tion for  "  Coil-builders."  F.  Askew. 

[74226.]— Induction  CoU.— I  think  that  if  you 
were  to  rewind  your  seoondury,  closely  and  neatly, 
with  about  a  ^Ib.  more  wire,  being  most  careful  of 
insulation  by  soaking  the  entire  coil  in  melted 
paraffin  wax  as  long  as  bubbles  appear,  you  will 
most  probably  get  me  desired  results  without  having 
recourse  to  sections.  The  proportions  generally 
used  to  get  an  inch  spark  are :  Length  of  bobbin, 


9in. ;  diameter  of  iron  core,  lin. ;  primary,  two 
layers  No.  20 ;  secondary,  lib.  No.  38. 

S.  BOTTOZTB. 

[74227.]— steam.— The  data  being  rather  incom- 
plete, it  is  necessarily  impossible  to  solve  this 
problem  with  certainty.  Assuming,  however,  that 
uie  expansion  is  isothermal  (i.e.,  the  jacketing  is 
perfect),  and  that  the  pressure  given  is  that  over 
and  above  that  of  the  atmosphere  or  condenser, 
the  method  is  as  follows  : 

Work  done  -  pt  r,  (I  +  log.,  r)    (1) 

Where  03  and  f,  are  the  final  pressure  and  volume 
respectively,  and  r  is  the  ratio  of  expansion  (in  this 
case  >■  4).  Now,  in  isothermal  expansion  the 
pressure  varies  inversely  as  the  volume.  Therefore, 
as  the  final  volume  of  the  steam  is  four  times 
the  initial  volume  (24  : 6)  the  final  pressure  is 

—  ■  101b.    From  the  definition  of  mean  pres- 
4 

sure  (jJm)  we  have — 
Work  done  ss  p^  x  v^  (2) 

Combining  the  equations  (1)  and  (2),  we  get — 

Pm  =  ih  (1  +  log.#  r). 

The  hyperbolic  logarithm  (log.*)  of  r  can  be  taken 
from  a  table  of  Napierian  logarithms.  We  find 
thus  that  log.«  4  «  1*3862944 ;  p^  has  already  been 
found  to  be  10,  so  we  now  have — 

Pm  "  10  (1  +  1-3863)  nearly,  •  23-8631b. 

This  is  the  pressure  which,  if  it  acted  uniformly 
during  the  entire  stroke,  would  do  the  same 
amount  of  work  as  is  done  under  the  conditions 
given.  Appended  are  the  Napierian  logarithms  for 
various  ratios  of  expansion : — 

2  -  0-6931472  7  -  1-9459101 

3  -  1*0986123  8  «  2-0794415 

4  -  1*3862944  9  •  2-1972246 

5  -  1-6094379  10  -  2-3025851 

6  B  1*7917595 

DlBBOIOB  R.B.L. 

[74227.]— steam.— Let  I  ■  length  of  stroke,  m 
«  length  of  cut-off,  and  p  *  pressure  of  steam. 
Then  at  any  distance  x  (greater  than  m)  the  pres- 
sure of  the  steam  will  be — 

pm 

z 
and  the  work  done  through  an  indefinitely  small 
distance,  dx^  under  this  pressure  h 


mingham  directory  will  gtra 
but  they  do  not  as  a  nue 
trifiing  orders. 


pm 


X  dx, 


dx 
ot  pm  — . 

X 


of: 
tobetrouU 


[74229.]— Small  Brato  Tobea.- Dsi 
materials  used  by  watchmakers  and  jeweDs 
supply  you  with  small  braa  tabes.  If  yon 
draw-plate  with  small  eQon|^  holes,  you  cos 
it  yourself.  Tou  can  bay  ^mw-platee  aUsu 
jewellers'  material  dealen.  Workittg  } 
make  all  sizes  of  tubing,  and  this  is  how  flu 
—Get  a  piece  of  nice  eyen  rolled  metal  si 
the  shape  of  a  section  of  a  sharply-niiii] 
penal  (the  width  and  thickness  of  mmlwil] 
on  the  size  of  tube  required ;  the  tfainnflr  tii 
the  larger  the  hole  in  tube ;  the  narrower  1 
of  metal,  the  smaller  the  sise  of  tdbe  it  wiU 
the  strip  must  be  the  same  width  all  along, 
edges  perf ectiv  flat ;  make  a  groove  in  a 
hard  wood,  hold  the  strip  om  the  groo 
hammer  it  mto  the  srooTe  antQ  you  gsti 
round;  make  the  mead  red-hot ;  when  ooli 
littie  bee*s-wax  on  the  metal,  pat  it  in  tin 
plate,  and  draw  until  the  edges  oome  t 
Now  make  the  tube  red-hot,  boil  in  pick 
vitriol  1  part,  water  6  parts, — ^take  a  scnpa 
point  of  a  knife  will  do,  and  dean  the  sss 
u,  after  you  have  rinsed  in  water  and  di 
tube) ;'  id  some  iron  binding  wire  and  tisi 
so  that  uie  seam  will  not  open  when  hm 
jeweller  would  solder  brass  tube  with  abi 
cut  up  in  very  small  pieces.  G(et  a  piaoii 
put  a  few  drops  of  dean  water  on  it,  andnk 
of  borax  on  it  until  the  thickness  of  cresa; 
camel*s-hair  brush  apply  the  borax  to  Us 
then  put  the  solder  on ;  put  the  lot  on  to  si 
charcoal,  and  with  gas  and  a  blowpipsf 
solder.  If  the  seam  has  been  well  deansd  i 
tube  tightlj  bound,  there  will  be  no  diffii 
soldering  it.  Now  remove  the  binding  v 
boil  out  again  in  pickle ;  file  the  surplus  soli 
then  draw  the  tube  through  the  draw-data 
size  you  want  it.  By  the  time  you  gn  it 
you  will  not  be  able  to  see  the  join.  SpsK 
De  used  to  solder  with,  but  for  fine  ton  ] 
prefer  silver  solder.  Ausx-lxtdkb.  Dc 

11,  Grundy-street,  London,  £. 


The  total  work  done  after  cut-off  is  the  sum  of  all 
these  small  elements  of  work.  It  is,  therefore, 
equal  to  the  intejgral  of  the  above  differential  taken 
between  the  limits  x  m  m  and  x  ^  L  Thisintegral 
is  represented  by — 


p  m 


'f'i 


m 


and  its  value  \b       pm  log.«  — , 

m 

where   log.«   denotes    the    Napierian    system    of 

logarithms  whose  base  is  2*71828.    The  total  work 

done  during  the  stroke  ' 


pm  (l  +  log. 


mJ 


In  the  case  eiven^  /  divided  b^  m  is  equal  to  4,  the 
Napierian  loganthm  of  which  is  1*3862944,  and 
the  total  work  done  is  40  x  i  x  2*3862944 
B  47'725888ft.lb.  on  eveiy  square-inch  area  of 
piston.  Dividing  this  by  uie  length  of  the  stroke, 
we  get  the  avex^ffe  pressure — viz.,  23*8629441b.  per 
square  inch.  The  following  table  of  Napierian 
logs,  may  be  useful  to  the  querist : — 


Log.  2 
Log.  3 
Log.  4 
Log.  5 


•6931472 
1-0986123 
1-3862944 
1-6094379 


Log.  6 
Log.  7 
Log.  8 
Log.  9 


1-7917695 
1-9459101 
2-0794415 
2-1972246 


Ordinary  logarithms  which  are  constructed  to  the 
base  10  may  be  approximatd^  converted  into 
Napierian  logarithms  by  multiplying  by  2-3025. 
Thus,  log.  64  «  1*8061800,  and  this  multiplied  by 
2-3026  gives  log.,  64  =  4-15872945. 

Wm.  John  Gbkt,  F.C.S.,  Analytical  Chemist. 
Newcastle-on-Tyne. 

[74229.]— Small  Brass  Tubes.— If  you  want  a 
quantity,  write  to  one  of  the  Birmingham  manu- 
lacturers,  such  as  The  Mint  or  Grice,  Grioe,  and 
Son.  Su. 

[74229.]— Small  Brass  Tubes.  —  Dealers  in 
watch  and  dock  materials  sell  such  small  tubes. 
Some  years  ago  I  bought  some  the  same  size  you 
want  m  Clerkenwell,  bat  have  for^tten  the  shop. 
Tou  will  find  a  shop  of  this  kind  inWardour-street, 
Soho,  and  one  in  Dean- Street,  Soho. 

J,  H.  SOHUOHT. 

[74229.]— Small  Brass  Tubes.— This  can  be 
ffoi  from  any  of  the  makers  of  mandrel  drawn  tube 
m  Birmingham.  It  is  used  only  by  a  very  limited 
number  of  customers,  and  is  not  common  in  the 
trade,  being  generally  drawn  to  order.     A  Bir- 


[74230.]— Oas-Engine.— The  answer  t 
part  of  "S.  M.  O.  B.'s  "  query  is,  No. 

[74232.]— Oreasote  OIL — ^The  odour  m 
removed— nor  is  it  worth  while  to  try,  if  t 
to  be  used  as  a  "  fire-lighter."  Ntjx. 

[74233.]— Armature. —To  Mb.  Bon 
should  oenainly  not  advise  vou  to  build  t  G 
armature  with  wires  on  a  hub;  thisiimosti 
factory.  Use  a  Pacinotti  ring,  and  use  qi 
that  you  have  plenty  of  air-space  to  csny 
heat.  You  could  wind  such  an  azmsta 
diameter,  4in.  deej^,  with  1 1  No.  22  silk-ocmn 
This  would  certainly  give  you  easaySOvc 
3  or  4  amperes.  Gonnect-up  in  shunt  w 
existing  fleld-msgnet  wound,  as  you  say,witt 

S.BOB 

[74234  ]— Drying  Treaole.— As  treedsc 
a  certain  amount  of  water^  and  water  tib 
time  to  evaporate,  it  is  obvious  that  what  J9 
is  not  easy  of  accomplishment ;  beaidet  tid 
sugar  iu  treacle  is  non-crystallisable  sad  1 
scopic,  therefore  it  wUl  not  dry  up  compleM 

[74236.]  — Wlmshurst  Kaohine.-T< 
stick  on  fresh  sectors  with  thick  ahoii^i*  jtm 
the  machine  will  work  as  well  as  ever.  Ih 
the  plates  run  without  actually  touchizig,i 
powerful  the  inductive  effect.  sTsofl 

[74237.1— mectrotyplnff.—l.  The  Dii 
The  graaual  passage  of  the  solvate  ol 
solution  through  the  porous  pot.  This  is  k 
vented  by  takmg  out  porous  pot,  emptyiag 
standing  it  in  clean  water  when  not  in  use. 
gamate  your  zincs  well.  Bead  Bonney*s  "  1 
plater's  Handbook,*'  which  you  wtil  ssi 
advertisements.  S.  Boi 

Jr74237.]— Blectrotypinff.-—The  DanieQ 
iv  considered  the  best  as  being  the  most  o 
A  Grove,  worked  with  weak  adds,  is  ah 
The  mud  on  the  zinc  is  probably  pxei 
copper,  caused  by  either  (1)  non-amalgaa 
the  zinc,  (2)  too  porous  a  cell,  (3)  want  of 
ness,  (4)  runnine  the  cell  too  long  without  at 
The  zmc  should  be  kept  dean,  and  it  is 
keep  a  litUe  mercury  at  bottom  of  pore 
which  should  not  toudi  the  outer  zinc  at  an 
It  would  be  as  well  to  lift  the  porous  ot 
contact  with  outer  cell  if  there  is  any  depoi 
latter.  I  prefer  red  pots  to  white,  as  oeing  t 
The  white  have  usually  the  leas  resistanoe, 
two  cells  are  alike. 

[74237.]— Bleotrotyping.— The  Danif 
good  cell  for  this  work.  Next  to  the  dy 
prefer  this  battery  with  copper  cvlindw  n 
cell,  zinc  cylinder  in  outer  cell — this  cylind 
be  well  amalgamated.  A  good  plan  to  d 
make  a  solution  of  dilute  suTphun  add. 
to  12  water.  Put  this  in  a  cell  or  dish  wil 
2oz.  morciuy,  in  it  place  the  zinc  oylinder  f 
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Ooonltations  of  (and  a  near  approach  to)  Fixed  Stars  by  the  Kooxi. 

Day  of 

Month. 

Star's  Name. 

1 

Disappear- 
ance. 

Moon's 
limb. 

Angle  from 
N.  Point 

Anele  from 
Vertex. 

Reappear- 
ance. 

Moon's 
Limb. 

Angle  from 
N.  Point. 

Anffle  from 
vertex. 

10 
22 

29  < 

121  Tanri 
28  Tiibr» 
35  Gapricomi 

6 
6 
6 

h.     m. 
9    11  p.m. 
t8    82    „ 
3    30  a.m. 

Dark 

SWby  S 
Bright 

e 

142 

209 

61 

104 

234 

74 

h.  m. 
9  42  p.m. 

4  44  a.m. 

Bright 
Dark 

215 
259 

179 
2G1 

fA  new  approach.    An  illustrated  description  of  this  table  will  be  found  on 

page  367  of  Vol.  LII. 

Approximate  Times  of  the  Ghreatest  Bastem  Elongrations  of  Saturn's  Five  Inner 

Satellites,  visible  at  Oreenwich. 


SaieUite. 

H. 

12 
14 
19 
25 

Satellite. 

1 

H. 

Day  of 
Month. 

Satellite. 

H. 

3 
4 

10 
11 

EnceUduB 
Tethys    ' 
MimaAr 
Mimas'    - 

11*5  p.m. 
10-1     „ 

11-7    „ 
10-3    „ 

Mimas 
Enceladus 
Tethys 
Dione 

9*0  p.m. 
10-6     „ 
12*4  a.m. 
12-4    „ 

26 
27 

28 

Mimas 
Mimas 
Mimas 

12*3  a.m. 

10-9  p.m. 

9-5    „ 

A  description  of  the  above  table  will  be  found  on  p.  368  of  our  Lllnd.  volume. 


-when  she  enters  Yir^o.  She  remains  in  this 
great  constellation  until  4h.  p.m.  on  the  21st, «nd 
then  leaves  it  for  Libra.  Having  traversed 
Libra,  she  arrives  at  2  p.m.  on  the  23rd  at  the 
western  edge  of  the  northern  spike  of  Scorpio. 
By  Ih.  30m.  a.m.  on  the  24th  she  has  crossed  this 
and  come  out  in  Ophiuchus.  Here  she  remains 
until  noon  on  the  25th,  when  she  passes  out  of 
Ophiuchus  into  Sagittarius.  She  does  not  leave 
Sagittarius  until  midnight  on  the  27th,  and  then  she 
does  so  for  Capricomus.  She  is  travelling  through 
Capricomus  until  4h.  30m.  p.m.  on  the  29th,  at 
wmch  hour  she  enters  Aquarius.  She  remains 
in  Aquarius  until  6h.  p.m.  on  the  31st,  when 
»he  quits  it  for  Pisces.  She  is  obviously  in 
Pisces  when  these  Notes  terminate. 

Venus 
is  a  morning  star  throughout  May ;  but  is  be- 
ooming  more  circular  and  less  brilliant  every 
day,  her  interest  as  a  telescopic  object  diminish  - 
inf^paripanu.  Her  diameter,  which  is  13*6"  on 
the  1st,  dwindles  imperceptibly  to  11 -7"  by  the 
31st. 


^4 

si 

Right 
Ascension. 

Declination 
North. 

1 

Souths. 

h.   m. 

e           / 

h. 

m. 

1 

0  19-8 

0    22-3 

9 

43*6  a.m. 

6 

0  41-8 

2    37-4 

9 

45-9    „ 

11 

1     39 

4    52-3 

9 

48-3    „ 

16 

1  261 

7      5-7 

9 

50-8    „ 

21 

1  48-6 

9     160 

9 

53-6    „ 

26 

2  11-4 

11     22*0 

9 

66-7    „ 

'31 

2  34-6 

13    22-2 

10 

0-1     „ 

The  path  thus  indicated  begins  in  Pisces  and 
terminates  in  Aries ;  but  it  lies  in  a  part  of  the 
airy  curiously  destitute  of  conspicuous  stars. 

Uerctiry, 
in  the  sense  of  Southing  after  the  Sun,  is  an 
evening  star  up  to  the  10th,  at  3  o'clock  in  the 
morning  of  which  d^  he  comes  into  inferior 
conjunction  with  the  &m  (whose  disc  he  crosses^, 
and  afterwards  becomes  a  morning  star.  His 
aiignlar  diameter  increases  from  10*8*  on  the  1st 
iolV  by  the  9th,  gradually  dimirishing  after 
that  to  9*2"  by  the  31st 


Starting  thus  on  the  very  confines  of  Aries 
and  Taurus,  Mercury  travels  backwards  in  the 
first-named  constellation  up  to  the  21st,  when  he 
begins  to  retrace  his  path. 

We  have  spoken  above  of  the  planet  crossing 
the  sun's  disc  on  the  early  morning  of  the  lOtn 
* — in  other  words,  there  will  on  that  day  be  a 

Transit  of  Mercury. 

The  planet  will  be  in  external  contact  at 
ingress  with  Uie  Sun's  disc  at  1  Ih.  53m.  44s.  on  the 
night  of  the  9th ;  but  as  the  sun  does  not  rise  at 
Greenwich  until  4h.  19m.  a.m.,  on  the  10th,  we 
are  only  concerned  with  the  subsequently  visible 
phenomena. 


Si 


1 

6 

11 

16 
SI 
26 
31 


Right 
Ascension. 


h. 
3 
3 
3 
2 
2 
2 
3 


m. 

20*6 
14*2 

4-2 
55*1 
50*8 
52-9 

1-7 


Declination 
North. 


e 

20 
18 
16 
14 
13 
12 
13 


27*8 
51*4 
42*5 
38*6 
141 
45-8 
13-5 


Souths. 


h. 
0 
0 
11 
11 
10 
10 
10 


m. 

44*0 

180 

48*3 

19*5 

55*6 

38*1 

27-2 


p.m 

>» 
a.m. 

it 


In  our  figure,  N.  represents  the  North  Pole  of  the 
Sun;  then  the 

Internal  contact  at  egress  h.  m.  s. 

wO  happen  at  the  point 

m  at 4  45  31  a.m.  ^G.M.T. 

And  the  exteinal  contact 

at  egress  at ; . .   4  50  25  a.m. 

Saturn 

is  now  approaching  the  West,  and  must  be 
looked  for  as  soon  as  ever  it  is  dark  enough.  His 
equatorial  diameter  slowly  dwindles  from  19*18* 
on  the  Ist  to  18*45"  bv  the  end  of  May.  His 
ring  system,  though  still,  of  course,  very  narrow 
and  witii  a  diminishing  tendency,  i^  veoy  sliehtly 
more  open  than  it  was  at  the  beginning  ox  the 
year. 


1 

6 
11 
16 
21 
26 
31 


Right 
Ascension. 


h.  m. 
10  51*0 
10  50*7 
10  60*5 
10  50*6 
10  50*8 
10  51*1 
10  51*6 


Declination 
North. 


e 

9 
9 
9 
9 
9 
9 
9 


37-1 
38*1 
38*0 
37  0 
34*9 
31*9 
27*9 


Souths. 


h. 

8 
7 
7 
7 
6 
6 
6 


m. 
13 
53 
33 
13 
54 
35 
15*8 


p.m. 


ft 


of  the  sky  to  the  North- West  of  the  5tk-«agi»* 
tude  star,  x  Leonis. 

The  protracted  twilight  and  the  approach  oC 
Saturn  to  the  Western  horizon  after  dark  will 
render  all  but  a  very  few  of  the  elongations 
invisible.  Those  referred  to  in  our  short  table 
above  are  the  most  likely  to  be  perceived. 

ITars 
is  invisible. 

Jupiter 

does  not  rise  until  nearly  3  a.m.  at  the  begimiiDic 
of  May,  at  about  1  o'clock  in  the  momiag&t  tbe 
end  ox  it,  and 

Neptune 

comes  into  conjunction  with  the  S«a«i  4  o-sx 
on  the  28th. 

TJranus, 

-but  for  his  south  declination,  would  be  rerf  w^C 
placed  for  the  observer,  as  he  is  on  the  meridiio: 
at  a  convenient  hour  at  night.  His  anguLir 
diameter  varies,  absolutely  insensibly  ixom.  4"  Id 
3*8"  during  the  month. 
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1 
6 
11 
16 
21 
26 
31 


Right 
Asoension. 


h. 

13 
13 
13 
13 
13 
13 
13 


m. 
48*1 
47-4 
46*6 
45*9 
45*2 
44-6 
441 


Declination 
South. 


e 

10 
10 
10 
10 
10 
10 
10 


330 
28*7 
24*6 
20*8 
171 
13-8 
10-8 


Sentks. 


h. 

11 

10 

10 

10 

9 

9 

9 


m. 

9-8^1 
49*4.  „ 
29*9 

8*« 
48-3 
28*1 

7-8 


•« 
ft 


«« 


Whence  it  wiU  be  seen  that  Uranus  is  traml- 
ling.  backwards  in  a  region  destitute  of  any  os&- 
spicuous  stars,  due  east  of  Spica  Virgiuis. 

Shootinflr  Stars 

should  be  especially  watched  for  on  the  nigkieC 
the  6th,  which  will  fortunately  be  moonless. 
There  are  also  indications  of  showers  on  the  let, 
from  5th  to  the  7th,  about  the  middle  el  ilte 
month,  and  again  on  the  29th  and  30th. 

Chreenwioh  Kean  Time  of  8outkis#  ef 
Ten  of  the  Principal  Fixed  Stars  on  ths) 
Kight  of  ICay  1st,  1891. 

Star.  Souths. 

h.  m.    s. 

a  UrsaB  Majoris 8  19    9*11  p.ao. 

i  Grateris         8  35  58*79  ,, 

6'Corvi 9  26  28*39  „ 

/Virginia        9  58    0*32  „ 

a  Ganum Venaticorum .        ..  10  12  46*12  ^ 

Spica  Virginis 10  41  12*22  ,, 

tj  UrssB  Majoris.         ..         ..  11    4  5709  »« 

Arcturus  11  32  18*42  „ 

«  Libra ^12    6  22-24 

a  GoronsB  Borealis      ..         ..n2  51  28*55 

*  Early  morning  of  the  2nd. 

The  method  of  finding  the  Greenwich  Mi 
Time  of  Southing  of  either  of  the  stars  ie 
the  above  list  on  any  other  nig^t  in  May,  ac 
also  that  of  determining  the  Local  Instant  of  its 
Transit  at  any  other  station,  will  be  foimd^n 
p.  368  of  Vol.  LII. 


The  short  pendulum-like  path  indicated  in  the 
above  ephemexis  is  describedin  that  blank  region 


TOOLS  f  OB  B&A8SW0EK.' 

AS  it  is  the  small  tools  that  go  to  make  mp  the 
shop  equipment  for  much  c«  the  work,  aad  as 
the  cost  of  production  depends  on  these  as  mmek  as 
on  the  larger  tods,  it  wiU  be  to  our  interest  to  ooc- 
sider  them  still  further.  To  the  tool-maker  in  the 
large  and  weli-equmped  diop  it  is  not  cGftoalt  te 
construct  tools  or  other  devices  for  the  work  in  the 
most  approved  style,  for  he  has  every  facility  for 
doing  au  kinds  of  work  with  little  trouble  and 
expense.  But  the  man  in  the  small  shop  is  net  so 
fortunate,  and  must  devise  means  of  aeoompliihiar 
the  desired  end  in  the  tools,  as  well  as  in  the  work 
they  are  to  perform.  This  ia  often  the  hardest  part 
of  the  work ;  but  a  skilled  man  is  not  apt  to  be 
balked  by  any  ordinary  obstacle,  and  the  traioiitg 
that  these  small  shops  give  a  man  is  of  great  value 
in  aiter  years. 

For  small  scrow  work  there  are  numerovs  de- 
rices  in  use  to  facilitate  the  j^roduotion  at  the  least 
cost.  Before  going  farther,  it  may  be  well  to  say 
that  it  is  not  intended  to  deal  with  the  tools  and 
devices  of  tiie  monster  shops— shops  where  the 
different  sizes  of  screws  are  made  by  thousands— 

*  By  Fbbd  H.  CoLViv,  ia  Ameriean  MachittuL 
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butntherUie  medium -sized  bran  shop  where  the 
work  is  80  Tsried  as  to  make  it  unprofitable  to  fit 
up  for  all  the  different  branches  in  the  manner  of 
luge  shops.  There  is  no  doubt  as  to  the  economy 
of  naving  the  best  tools  for  all  work  where  the 
quantity  is  sufficient  to  warrant  the  expense,  but 
where  uie  work  is  small  in  quantity,  and  of  great 
variety,  it  is  advisable  to  make  the  tools  as  cheaply 
as  is  consistent  with  good  work. 

Where  it  is  possiUe  to  buy  the  parts  of  these 
large  manuf actiurars,  it  is  folly  to  attempt  to  make 
them ;  but  it  very  often  happens  that  the  peuis 
required  are  not  a  commercial  article,  and  it  is  these 
oases  that  are  dealt  with  in  these  papers.  Self- 
opening  dies,  and  such  tools,  are  of  great  yalue  in 
plaoee  where  the  quantity  is  large,  but  would 
nardly  be  profitable  in  the  small  shops,  as  the 
number  required  would  not  be  large,  and  the  time 
ttiey  woula  lie  idle  would  represent  too  much  idle 
oiuntal. 

.  The  case  in  question  was  to  make  small  lots  of 
|in.  screws  of  medal  shape.  There  was  to  be  a 
ttioulder  at  a  certain  distance  from  the  end,  though 
it  was  of  no  great  importance  that  this  distance  be 
exact.  In  fact,  they  were  a  kmd  of  thumb-screw, 
with  the  butterfly  handle,  by  which  they  were 
chucked.  To  chuck  them  with  the  least  IzouUe. 
we  had  a  holder  made  with  a  hole  bored  the  sise  of 
the  average  casting,  and  by  placing  Uie  screw  end 
of  the  casting  in  the  holder,  the  handle  end  was 
easfly  chucked  true  enough  for  practical  purposes. 
We  next  chamfered  the  ends  with  the  tool  shown  in 
Fig.  1,  after  which  the  milling-tool  was  run  over 
them. 

The  tool  shown  is  simply  a  plain  piece  of  steel, 
bored  as  shown,  and  a  segment  cut  out  for  the 
formation  of  a  cutting-edge.  To  make  a  good 
eutting-edffe,  the  edge  a  should  project  towards  the 
eentre,  ana  to  do  this  without  the  work  of  cutting 
the  relief  out  of  the  tool,  the  following  plan  was 
adopted : — ^The  tool  was  made  just  as  shown  at  ^, 
and  heated  ready  for  hvdenmg.  When  it  was 
about  hardening  temperature,  the  lip  a  was  struck 
with  a  hammer  hard  enough  to  force  the  lip  to  a 
good  cutting  position ; — not  a  sdentifio  method, 
perhaps,  but  one  that  has  proved  efficient  in 
practice. 

For  the  milling-tool  on  this  small  work,  the  form 
in  Fig  2  is  used,  and  found  to  answer  all  require- 
monti.  In  practice  both  ends  are  utilised,  eadh 
beizij;  fitted  for  different  sizes,  and  the  collar  and 
millmg-tool  changed  from  one  end  to  tbe  ottier. 

The  two  views  of  the  arrangement  will  show  its 
oonstruotion  very  dearly,  the  cutter  e  being,  as  in 
nearly  all  cases,  a  piece  of  bar  steel  cut  from  the 
eommerdal  sizes  of  steel.  They  are  cheap,  and  do 
all  that  is  required  of  a  miUing-tool  on  this  work. 
For  the  die  we  use  an  adjustable  collet-die  that  has 
stood  the  work  for  about  eight  years  and  lb  all  right 
yet. 

The  form  of  milling- tool  shown  in  Fig.  3  (bat 
shown  leftrhanded  by  mistake),  is  cheap  and  effect- 
ive for  larger  sizes  of  work,  from  fin.  to  4in.  or  din., 
'  or  even  larger.  By  using  bushings  they  can  be 
used  for  various  sizes^  although  if  there  is  much 
work  of  the  same  size,  it  will  pay  to  have  separate 
ones  for  each,  as  they  are  not  expensive  to  make. 
They  can  be  made  with  holes  for  cutters  in  the 
eentre,  to  bore  the  inside  at  the  same  time,  securing 
the  bore  true  with  the  outside.  In  larger  work  it 
has  been  found  better  to  have  two  vrmgs  to  the 
tool,  and  use  four  cutters  instead  of  two,  keeping 
two  sizing  the  work  just  behind  the  forward  or 
Youghinff  cutters.  The  tools,  which  are  pieces  of 
l^r- steel,  as  usual,  are  held  in  place  by  clips,  which 
are  equally  cheap  and  effective.  The  one  shown  in 
bf  Fie.  3,  IS  a  piece  of  bar-iron  or  machinery  steel, 
out  on  to  the  required  length,  drilled,  and  it  is  ready 
for  use.  For  work  having  a  special  shape  and  size, 
and  made  in  quantities,  it  is  Mst  to  have  a  milling 
tool  for  each  size ;  and  in  the  smaller  work,  the 
holder  shown  in  Fig.  3,  with  the  cutter  in  Fig.  4, 
will  be  found  well  Mapfced.  This  mills,  chamfers, 
and  faces  with  the  same  tool,  and  is  sharpened  by 
grinding  the  face,  as  in  many  forms  of  tools,  gear 
cutters,  for  instance. 

Wl^e  speaking  of  milling  tools,  it  may  be  well  to 
show  some  of  the  different  kinds,  even  though  they 
are  not  the  approved  stvle.  Fig.  6  is  used  by  some 
with  apparent  success,  out  costs  more  than  the  styles 
shown,  and  requires  special  dips  for  holding  the 
eutters— at  least  special  clips  are  used.  The  cutters 
are  on  opposite  siaee,  one  for  milling  and  the  other 
for  facing,  diamf ering  being  done  with  a  hand-tool. 
One  cutter  would  do  the  work  and  save  setting,  as 
well  as  the  hand- tool  business.  This  hand-tool  is 
1  c  1  good  ])ractice  where  it  is  possible  to  avoid  it,  and 

lusually  is ;  the  tools  can  be  so  made  that  no  such 
hand- chamfering  will  be  necessary.  The  beauty  of 
the  one-tool  system  is  that  the  lengths  can  be  xept 
the  same  without  depending  on  the  setting  of  the 
different  tools ;  dinerent  men  vary  in  degree  of 
accuracy,  and  that  means  variations  in  the  work. 
In  shops  large  enough  to  warrant  it,  all  the  tool- 
settinff  and  diarpemng  should  be  done  by  one  man, 
or  by  those  competent,  for  more  tools  are  spoiled  by 
injudicious  grinding  (I  wUl  not  call  it  shiurpening) 
tbian  in  any  other  way. 

Any  quantity  of  deei|piq  for  milling  tools  might 


Ftg.  t. 


Fig.   T. 


cmt 


N 


Fif/    4. 


o 


Tig. 


1^' 


^ 


Lf 


JFtg.  S, 


Fig.  9, 


r 


'  .  '  I  I  • 


Ttg.  6 


■Fig.   to. 


UX] 


llJu.LU 


'0> 

J ' 

SCT 


Fig   nr 


be  shown ;  but,  as  has  been  remarked  before,  the 
work  to  be  done  is  the  best  guide  in  sdecting  the 
form  to  use,  and  knowing  the  prindple  of  several 
styles,  it  is  easy  to  design  one  for  the  particular  case 
in  hand.  Dies  attract  a  large  share  of  attention  in 
this  kind  of  work.  I  will  show  two  styles  Uiat  are 
much  used,  not  recommending  them,  however,  as 
equal  to  the  styles  shown  in  mv  first  paper  on  the 
su^'ect.  Fig.  6,  which  shows  the  end  view,  will  be 
sufficient  to  eive  the  idea  of  construction.  It  is 
what  is  often  known  as  the  split  die,  being  adjusted 
by  the  collar  and  set- screw  as  shown.  It  is  made 
by  boring  and  threading  the  inside,  and  then  screw- 
ing in  a  plug,  while  tbe  holes  at  the  sides  are 
drilled,  the  plug  preventing  the  drill  from  **  run- 
ning.'* It  does  its  work  very  well,  but  is  an  ex- 
pensive die  to  make,  and  cannot  be  sharpened 
except  by  drawing  the  temper  and  filing.  This 
reheating  and  tempering  is  hardly  an  improvement 
to  the  sted.  >  •*fcC»4i|* 

The  next  cut  shows  what  is  known  as  the  plate 
die,  and  has  little  to  recommend  it.  It  consists  of  a 
holder  made  as  usual,  and  the  die  mode  of  a  plate  of 
sted  bolted  to  the  face  of  the  holder.  The  dies  are 
expensive  to  make,  and  are  verv  apt  to  spring  in 
hardening.  Thev  have  to  be  aaju^ed  by  moving 
the  whole  half -plate,  and  then  depend  on  the  set- 
screw  to  keep  them  from  slipping,  and  the  cutting 
is  all  done  by  the  middle  teeth  as  soon  as  they  are 
adjusted  smaller  than  the  drde  they  were  bored  to ; 
in  fact,  there  is  little  to  be  said  for  them  and  much 
against  them.  In  designing  anything  of  this  kind  it 
is  well  to  remember  that  sharpening  is  an  important 
artide  of  consideration,  as  well  as  the  question  of 
replacement,  and  any  means  of  adjustment  that 
alters  the  shape  or  form  of  the  cu&ng  parts  can 
hardly  be  desirable. 

Leaving  turret  work  for  a  while,  we  will  consider 
some  attachments  and  handy  tools  for  hand  or  Fox 
lathe  work.  For  repair  work  there  is  often  need  of 
some  means  of  holding  washers  or  nuts  that  are  odd 
in  thread  as  well  as  size,  for  which  there  are  no 
chucks,  and  which  need  not  necessarily  run  exactly 
true.  For  such  work  there  is  no  handier  tool  than 
the  centre  shovm  in  Fig.  8  —an  ordinary  cone  centre, 
with  a  fine  thread  cut  on  the  cone.  In  use,  tiie 
artide  to  be  turned,  or  just  cleaned,  is  screw^  on 
suffidently  to  hold  for  the  time  required,  and  the 
work  done  with  no  dday  for  making  a  diuck  to  fit 
the  special  size.  The  thread,  being  fine,  does  not 
injure  any  ordinary  work,  and  the  time  saved  will 
be  appreciated  by  those  who  have  not  used  this  kind 
of  centre. 

While  speaking  of  Fox  lathe-work,  the  carrying 
diucks  shown  in  Figs.  U  and  12  may  be  deocribed. 


The  centre  in  Fig.  1 1  will  need  little,  if  any,  < 
tion,  being  merdy  a  centre  with  a  project 
or  pin  to  carry  tne  work.  Thia  is  uaeful 
where  forked  artides  are  to  be  tamed,  thf 
portion  being  placed  around  the  centre, 
driving  the  work.  Some  use  a  forked  cei 
this  kmd  of  work ;  but  we  hare  foaod  thi 
superior  to  that  form.  Fig.  12  is  mach  tl 
prmciple,  but  in  the  form  of  a  master  d 
screw  on  the  lathe  spindle.  Tbe  carrying 
held  by  a  set- screw,  as  will  be  seen  from  1 
and  can  be  adjusted  at  will  to  any  desired  ] 
in  this  wa^  accommodatix^[  a  variety  of  w( 
it  was  desired  to  use  an  ordinary  lathe  oentz 
chuck,  the  arm  might  be  held  in  the  chuck 
that  it  would  not  interfere  with  the  centre  t 
placed  in  the  body  of  the  chuck  paralld 
centre. 

There  are  a  variety  of  ways  for  winding  s] 
ways  so  numerous  that  to  enumerate  all  woi 
too  much  space,  and  be  of  Uttle  use  to  ai 
but  there  are  two  methods  which,  though 
are  worthy  of  mention. 

The  first  method  consists  of  winding  the 
on  a  rod  as  long  as  will  go  between  oentrf 
lathe,  and  winding  the  rod  full,  using  th 
feed  to  regulate  uie  pitch  of  the  spring, 
wav  you  can  wind  several  feet  of  spring  at 
and  cut  them  up  into  the  desired  lengths 
are  wanted — a  dedded  improvement  o^ 
method  of  winding  each  spring  separately 
by  the  way,  is  done  even  now  in  sihops  wh( 
ought  to  know  better). 

But  the  best  way  for  ordinary  shop  pract 
the  writer  has  seen  will  be  described  with 
of  Fig.  9.  The  credit  of  this  method,  as 
known,  is  due  to  Messrs.  Brinton  and 
knitting  machine  manufacturers  of  Philac 
and  was  devised  to  wind  a  whole  reel  of  w 
time.  In  some  cases  the  hole  through  the  ^ 
not  over  '05  of  an  inch. 

the  rod  ths 
.  and  the 
the  wire  fastened  in  the  chuck  with  the  win 
rod  passes  through  the  tool  shown  in  Pig.  8, 
end  of  the  wire  through  the  opening  a  (show 
clearly  in  the  separate  sketch  of  the  clip 
thickness  of  the  point  b  determines  the  pitd 
spring,  and  it  can  be  used  without  this  di 
it  is  desired  to  wind,  so  that  the  ooils  are  as 
possible,  in  this  case  the  tool  being  used  to  1 
coUs  close  together  by  a  slight  pressure  asa 
coils  already  wouna.  In  ordinary  windu^ 
ever,  the  tool  rests  on  the  lathe  aheara,  or 
them,  and  is  fed  by  the  point  b  acting  as  a  i 


Using  a  hollow  spindle  lathe, 
the  mandrel  is  fastened  in  a  cnuck. 
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I  npcatcd  nntU  the  vhole  ooQ  ol  wSt  ii 
1.    Dorlag  Uie  op«ntioii  Uia  «oiI  o(  wlra  is 

riarerolving  raal,  and  led  with  the  Imt 
trouble.  It  Dukee  the  opantioii  Tan 
I,  and  tbe  ooavemenoe  of  haTtng  the  whole 
r  wire  iTound  vid  oat  of  the  way  mmt  be 
to  be  epprKiatad,  and  ai  the  ipiiDgi  IM  eat 
wanted,  tbe  wuta  ii  redaoed  to  a  wr  onall 
>n  ot  tba  tuDsl  amoimt.  Tbewooden  handle 
I  coDvenient  to  hold  when  winding  the  doM 
uid  doea  not  hurt  the  lathe  ihean  when  it 
4{aiD>t  them  for  regular  winding. 

mt  work.  The  cnttiDg-edgn  are  ■howu  at  a. 
DaUwork,wberstherei<little  tobeoQt  sway, 
ot  the  torau  will  answer  Tory  well.  For 
117  work,  howeTBT,  the  taath  ihonld  be  made 
a  freer  cutting  edge,  and,  what  ia  eqnally 
taot,  ihould  l«  few  In  naaber,  to  tMuitatn 

I   determined  to  pnt  ai 

,  irfTaa  iize  reamer,  and 

t  is  aDjtlung  bat 


nt,  oftenlunes  reqninng  diawuig  the  t 
'iag  ta  the  required  ihape  or  iha^pnea. 


CEHSTES'B  ZLICTBIC  XOTOR.* 

AULT  all  electrio  motor*  neoenarilT  reqmn 
a  commotatoT  of  Kne  foim  foi  deliTerinp 
it  in  a  propel  direction  in  the  armature  drmut 
Tolop  oontmuooB  rotation,  wad  mah  conunu- 
muit,  in  Older  to  derelop  rotation,  operate  in 


t  ifnehrooiDn  with  the  movement  of  the 
ig  element  of  the  motor.  SaTnvl  tjpei  of 
■tiDg   current  motors  without   conunutatom 

-roposed,  bated  upon  the  principle  dis- 

arraris,  of  creating  a  prognealTo  polar 
le  element  of  a  motor  by  two  sets  of  con- 
en  daraloped  in  an  iron  ring  by  two  seta 
srnatiDg  carrenti  in  quadratore  or  a  qoarter 

. .  ...,,   tyj„  jjy^ 

s  a  quarter 


leen  prof 
by  Fam 


currents  may  be  used  to  derelop  rotation,  the 
torque  being  created  by  a  progreaave  fidd  polar 
line  deTekmed  by  cnrrenta  in  two  sets  of  field- 
magnet  ooils,  in  one  of  which  onmat  may  b«  am- 
stent,  and  in  the  other  of  which  a  pulsatory  intar- 
mittmt  current  is  caused  to  flow.  The  principle  of 
the  inTantkm  mi^  be  nndcntood  upon  an  iapee- 
tiOD  ol  the  aoaompsnying  angraTinn,  Fig*.  I  and  2, 
in  whidi  la  represented  an  iron  mso,  E,  inoloeed 
wltUn  two  pairsof  ooil*,  H  I,  pUead  at  right  angles 
to  Moh  other ;  the  coili  H  land  to  deTslop  a  pdar 
line  in  the  dise  at  the  points  NS,  and  the  cotle  I 


phase  apart  must  be  tranrferred  through 
Bain  circuit,  or  else  the  phase  difference 
be  created  by  means  of  a  conTerter  or 
other  device  causing  one  set  of  altomatlng 
I  to  lag  behind  the  othen.  Under  theee 
Htm*  the  magnetism  in  the  ring  created 
ua  set  of  coils  is  declining  in  strength, 
the  other  set  of  coils  is  tending  to  create  an 
wing  maguetimi  at  a  point  in  the  ring  SOdsg. 
it.  The  oonjoiot  effort  of  the  two  sata  ot 
produces  a  resnltaat  pole  which  is  given  a 
Bssive  travel  around  the  ring  and  oeTelopa 
B  upon  a  closed  circuit  armature  oontaineid 
1  the  ring. 

•ry  ingamoui  and  novel  motor,  also  withont  a 
utator,  has  been  dengned  by  Ur.  BudoU 
~~  ever,  whose  name  is  familiar  in  the  elee- 

either  direct  or  tllsmatiDg 

rial  Srritw.  Ne«  Yatk. 


aZ" 


doHs  H  to  be  connected  diinctly  to  a  source  ot 
current,  as  a  battery,  D,  and  the  coils  I  to  be 
connected  to  such  sonroe  through  an  IntarmptiDg 
device,  T,  wbicb  may  be  a  simple  star-whaal,  an 
sutomatiG  interrupter,  ac  any  other  oooTenlant  oon- 
trivanoe.  If,  now,  the  intarrapter  be  pnt  into 
action,  a  series  ot  intermittent  waves  ol  oomnt 
will  pass  through  the  coils  I.  The  coUt  H  taod  to 
preserve  the  polar  line  at  NS,  and  the intarmittant 
unpnlses  tend  to  create  a  polar  tine  at  N'  S' :  when, 
theiatore,  an  impulse  paaea  throngh  Uie  colli  I,  a 
new  polar  line  wiD  be  created  somewhere  between 
the  poinb  N  and  K'  and  8  and  S',  and  with  evary 
impolia  which  passes  tbrouBh  the  Interrupted  d- 
cnlt  a  distortion  or  drag  of  ua  nonnal  polar  line 


tha  right  win  be  created,  the  line  shifUng  fnm  tb* 
- — ' — Lt  the  interruptar   makes  contact  more  and 
to  the  right  nntU  the  ourrant  assomes  its  full 

intheodls  I;  a  rapid  intaniptlon  in  one  ot 

the  drcuits  while  ttie  other  tamains  contianons,  or 
n^id  intamption  of  both  dnsolta  at  snocssslTtt 
'ottime,  wiU,  thsmfora,  ireate  a  ' 


intermittingly  created  in  ipaca  aboat  the  pi^ta 
N'  8',  which  set  up  an  attraction  when  they  exist 
for  the  poles  N  S,  induced  in  ths  armature  by  the 


Fm.  fi. 


poles  N3 ;  avarr  impals^af  ee 
rupted  olronit,  tbareloia/will  a 


in  the  intar- 
fupted  olronit,  tWeloia/will  exert  a  piUIing  etiect 
opon  the  armature.  In  Fig.  3  the  motor  Is  iUns- 
trated,  •«  provided  with  an  iron  «ore  in  its  fleld- 
magnet  system,  the  core  being  lettered  A.  The 
core  ia  shown  as  wonnd  irith  16  coils  coopled  in  two 
indapandant  groups,  tour  aolls  of  one  ^np  being 
on  one  aide  of  the  oora,  and  tour  on  the  other  aide. 
CurrcDt  lowing  throngh  eitlisr  drcuit  would  develop 
a  polar  line  in  the  core ;  thus  the  coils  B  B  would 
develops  polar  line  at  N3,  or  tbe  coils  CC  would 
develop  a  polar  line  at  N'  S'.  Now  if  a  source  of 
energy,   as  D,   whetlier  chemical  or  dynamie,  ba 


comuietad    with    the    wires 


;  wil 
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VXt  h  u 


floiir  in  tha  dinotioii  indicated  b^  the  urom, 
pMrins  thiongh  the  two  leta  of  ooili  BB  In 
tDultlpleuaMddaTalopiDgpoleiat  Nud  S.  U, 
while  thli  ooftditiOD  exiato,  th«  intarmptoi  T,  intei- 
pondin  tba  drcolt  hetwaan  the  genaratai  and  a 
Modi  dntdt,  indodiDg  the  ooiliCC,  ba  thrown 
Into  aetian,  a  tendeoey  will  be  cnated  Mcb  tima 
the  intairaptar  doees  the  drcnit  to  derelop  a  polar 
UneatN'S*.  InannuiihaaapolarliiuNSalnad; 
eztita,  the  pnlMtoiy  oureot  otntrollad  b;  th»  in- 
tamptar  will  be  able  taij  to  thUt  the  polu  lina 
bom  NStOMnie  point  betwan  Nand  NiandS 
and  S' ;  iv,  in  other  wotda,  to  drag  it  to  tha  right. 
Nov,  tha  polar  linaNSeiMtng  bctfore  ttiepiiua- 
ttMt  of  eamot  paaaad  throng  the  interraptad 
dronit  indneed  pMet  i  and  a  in  the  inn  diie  arma- 


iiti  in  pTOTidiog  wadkan  with  ball 
■mfaeea,  againit  whiA  the  nnta  praM,  imtaail  of 
againit  the  (quaied  anda  of  the  tiwne.  Theaa  ball 
nifuH  haTs  a  oommon  ontra  at  the  oantea  of  ths 

The  oae  of  ball  lartacea  in  the  abora  oonitnetioD 
-atrodncea  tha  anbjeet  of  tanung  ipherioal  aorfaooi 
withoDt  ipadal  flztima.  In  ereiy  weU-»itupp«d 
■hop  we  nuj  aspect  to  find  a  lathe  with  a  aomponiid 


•  tlM  polar  line  of  the  flejd  to  the  right,  tl 

.__„__ the  aimaton  win oiaff  tba 

tbei^oliM  are  enSdlantlj 


polar  Sue  adliig  npon  the  aimaton  willai 
bttw  with  it,  and  when  the  impoliM  are  nffl 


magnet.  &  tUt  case  two  Indepaodeot  noeiaton 
Bie  ahown  for  the  two  dromti,  one  tending  to 
derdop  a  polar  Una  at  IfSaadtha  other  at  NTs', 
^le  eumnt  from  D  pamea  into  the  oontinmnu  ooil 
In  the  dliBotlm  indiiatad  by  the  airow,  iplita  and 
pawn  down  bothddei  tluceof.aad  rttonato  the 
muoator.  When  an  impnlae  from  generator  D'  ii 
Buown  in*-  "-  ""    "■-  ' —   ' ■"  *■- 


pole   will    be    daielDped    at   V  S*,    noh   poIi 

tmeUing     towaidi     theaa     point*,     from     tl 
poliiU     SB     ae    UiB    magnetinn    doe    to    U 
mtpolaa  iJMa  in  vahie.    It  will  be  obeamd  tliat 
thu  diagram  meana  are  illoittated  for  atfotding  a 
pulMtai7  tnj^ly  of  current  to  both  teti  of  ooiJ,  a 
Unding-port  atll  pe^'"* ~' "-  -  '— - 


,  internpting  dt 
ij  releutn^  the 


.  jg  deriM, 

_  , __,  g  the  lon- 

dnfitnr  ci.  The  Tibrator  here  ihown  u  of  tlie 
riiaotomio  a;  antomatia  tn>e-  Two  drcnit -bnaken 
mch  a*  F  ml^t  be  moonlcd  upon  the  ume  rotating 
ihaft,  one  alightlj  in  adranoe  of  the  other,  lo  that 
thej  may  open  and  dOM  tba  drcniti  they  control  at 
Mqueatml  interrala  of  tima.  In  the  dia^am,  FIg.fi, 
la  llhutrated  ji  condition  of  drcoita  in  which  a  oon- 
tinnona  winding  ia  tapped  at  three  pointi  only, 
iutead  of  four,  aa  in  the  diagram  laat  explained. 
The  two  polea  of  the  generator  are  oonpled  to 
diamatrioally  oppoata  oonTolatiani  of  the  magnet 
•oD,  and  one  m  eaid  polea  by  way  of  the  inter- 
n^er  F'  ii  oonnectad  with  a  oonvolation  inbitan' 
tiaily  ejnidfriant  from  the  other  two  pointi  of 
connection,  ax  the  three  poinia  ot  connection  might 
be  eqnidiataDt  from  each  other.  When  onirent 
Orongh  the  Intempttt  branch  ocaM,  a  polar  line 


iooketa  by  rerolnng  the  oompoond  ■£ 
■wiTd.  Bat  to  turn  them  propraly  in  thi*  way,^  the 
awiTd  BtoMt  be  brongbt  eaactlj  under  the  aii*  at 
the  lathe  before  th*  work  ia  oommanoed,  and  not 


method!  of  prooeedins.  Fint,  turning  a  •ooket , 
■eoond,  taming  apor&m  of  a  ball,  not  of  nffident 
extant   to   admit   of   the    liie  ta  the  ball  being 


theporbonG'  of  the  udl  ii  nentralieed,  and  the 
polea  are  thmln  diifted  to  pointa,  my,  at  N'  "' 
In  thla  inatance  the  interrupter  brandi  of  the  or 
la  made  of  lowar  raaiatanoe  than  the  other  by  the 
'■*"*J""  of  a  redatance  soil  at 


ADJIISTABLE  ESO-THBITST  BEA£- 
IHOB  —  TVBSIHG  BALL  BUK- 
7ACBS.' 


__ 1  Qio  foDowinp    oondiliona:    The 

thruat  waa  liable  to  be  in  mthei  direction,  and 
adJDttaUenaant  wen  needed  to  meat  it.  Severe 
■tmlu,  intiodneed  when  the  madiine  ia  at  wo^. 


t  nd  to  throw  the  bearingi  ont  of  line.  Tie  frame 
A,Fig.  1,  aupportatha  bueh  B  in  which  the  ahaf  t 
TeTolvee.  Tbia  biuh  ia  turned  crowning,  aouto 
bear  Bgainat  the  hole  in  the  frame  only  at  the 
oantie.  lo  aa  to  be  in  perfect  line  with  tha  ihaft, 
though  the  bore  in  the  liame  may  not  be  true.  As 
the  collars  which  receiratheend  thrust  abut  againat 
tha  ends  of  the  bush,  the  effect  of  Ihia  preuure 
would  be  la  square  the  nuts  N  aKUinat  the  faced 
ends  ot  tha  fnme,  and  dealroy  Uie  value  ot  the 
abave  oomtruaCion,  permitting  tbe  bush  to  align 
with  the  abaft,  but  for  ipeoal    pmvinDD.    This 


*  Br  B.  W.  Buca,  hi  Ami 


__  ita  iwiTd,  and  woric  oat  tha  Mcfeat  to  the 

oalledfor. 

'nia  aaeond  eaaavtaainc  >  ball  nrfaca,B 
D  Figi.  i  and  6.  Ths  opwation  is  a^tr 
>boT«,  uoept  that  indde  oBlipva  are  naid  a 
0  the  radiua  of  tha  ball,  mimia  hall  Oa  dm 

If  tbe  tool  is  rsmoTOd  for  grinding  ia  dl 
the  abore  aaaae,  the  ealiperiu  will  needtok 
'  I  when  it  ia  rsplaoad ;  bat  ooly  Ai 


calipered      hiid,  tunuDB  a  ball  whose  diametei 
can  be  teeted  with  the  eaUpera. 

The  first  case  is  shown  in  Figs.  2  and  3.  Fiiat 
set  up  (he  lathe  approiimatelT.  Bring  the  swiial 
ot  the  compound  aUde  as  needy  aa  poadUe  nnder 
tha  point  where  the  centre  of  tba  sooket  wOl  fall 
when  the  work  is  chucked.  Set  the  compound  dide 
and  the  tool  so  that  it  will  ba  appanst  that  '*  - 
Utter  wilt  roach  to  do  tha  wmk  without  the  a 
pound  shde  being  swung  into  interferenoe  with 
chnofc.  Next  put  a  mandrel  in  tba  lathe  and  open 
your  calipers  to  the  radius  of  tha  eocket  you  wish  to 
torn,  plus  ball  the  diameterof  the  maDdrsL    *"- 


shank  of  the  tail-stock  will  annrer  in  place  of  tbi 
mandrel  if  yon  are  certain  that  it  is  in  Ime  with  thi 
apin die  ot  the  lathe.  Next  bringtbe  tool— b;  awing 
[UR  the  oompound  roat,  and  turning  ita  feod-screw- 
tothepoiiitionfihown  inFig,  3.  RemoTe the  mandrel 
■wing  the  compound  real  to  the  dotted  position, 
replace  the  mandrel,  and  ti;  tbe  calipers.  Corrent 
half  the  error  with  the  crou-feed,  and  the  rest  with 
the  screw  of  tbe  compound  slide.  Repeat  tUa 
until  tbe  calipeiing  ia  crarect  on  each  aide.  Now 
clamp  both  the  cross  and  the  compound  slides,  and 
return  to  ths  potition  shown  in  Fig.  2,  bringing  tbe 
tool  to  its  work  by  sliding  the  carnage  on  its  wa^a, 
and  feeding  the  tool  by  taming  the  oompound  slide 


lore  difflenlt,  than  dtliar  of  tlM  ^m 
In  tbe  formsc  caaea  the  carriage  di 
tbe  last  to  be  sat  and  the  tool  tba  Bid.  I 
case  tha  carriage  ia  the  first  to  Jm  set  aad  Si 
the  laaL  The  work  is  turned  to  the  disBstl 
the  baU  ia  to  be,  and  the  caBtra  linamscW 
bar,  B,  Fif.  6,  bent  so  aa  to  raafbonrttat 


mpound  slide  between  tha  two  podtvasA 
mes  the  bent  bar  to  equal  distanoa  d>i 


ot  the  centre  line  loorad  on  tha  work.  Ifl 
is  done,  tbe  carriage  ia  locked  on  ita  wm 
swiTel  is  next  ettitrsd  with  the  axia  of  Oak 
in  the  preceding  eases ;  but  it  will  not  ba  nl 
to  eet  the  caupeti  to  any  patrtacnlai  i 
HaTiDg  set  the  ganiage  on  m  waja,  and  tk 
slide  m  its  place  by  theaa  two  adjualna 
tool  ia  set  in  ita  poet  any  w»  so  that  it  i 
properly,  and  can  be  carried  aooaa  tbe 
iwin^g  the  compound  slida  withoot  mantl 
any  mtofarenoe.  ^le  tool  in  thi*  caaa  is 
up  to  the  work  by  turning  tbe  acraw  of  fl 
pound  slide,  and  the  hall  la  oalipmd  for  di 
work  progreseee. 


ASTSOIIOHICAL    MIBBOBI 

THE  illustrations  anneied  reprMsut  ( 
prored  "  fonn  of  mirror  for  aetiiaswil 
poaea  pataited  in  the  United  8t«tBB  It 
O'Brien,  of  Oswa^,  FenniylTania.  p\g. 
scota  a  sectional  view  ot  a  ttueacopo  tube  fl 
having  a  mirror  ot  73(t.  foooa,  of  which  1 
primary  tocua  and  alao  the  indde  f  Dcua  o4  ' 
vei  hyperbolic  mirror  E,  whoee  oatdde  1 
receivea  the  enlarged  and  perfected  inWR 
object,  the  image  at  X)  baiog  aa  larve  aa  *h^i 
by  a  single  objective  whose  focal  distanoeit 
To  make  such  a  reflecting  mirror,  a  p^n  u  g 
tor  securing  to  the  end  of  (he  tube  and  ■ 
banding  the  plane  mirrors.  Fig.  1  b^ng  a  i> 
acd  Fig.  2  a  sectional  view  of  aucfa  a  pan, 
|in.  deep  and  Jin.  thick,  of  a  flangBd  cond 
(o  give  rigidi^  and  ligh(neBa,  aad  wilk  i 
holee  tor  bolting  it  to  the  tube  and  to  I 
handling  it  with  tackle.    The  pan  wad  ■! 
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■bTEd  in  it«  path  of  dertniction  by  a.  msn  of  r.B'PnroQ  TO  TTTK  BTITTOR.  ^^™  °'  ''?A"°*  "Jf.tffilj 
brick  nWfonry.Tnto  which  it  madolta*./ to.  ll^-l  IJUIW  IV  lllfi  AliXlUO.  i„«id.  ind  tti«r_  thiA  »dg« 
depth  of  3ft.     That  projectile  mnrt  have  been 


tha  rigbt-hand  lida  ol  fhi 

■  lyMMUS/     oil' L  a...    .I.J.  — *, 

-, -  .J  Mter  tUTtHfliilf  rffa  l*rt  ■&    ^„ , - 

The  locomotiTea  to  work  through  tha  St.  Clair    i«™'m<fM  rtnnM  *t  *—  up  w  ir<tft  a  r"M\L\        the  urdiiiiin  itaraoMO^  pioh 


u  itnU  t<  iMiiiiii  M  lb  MDiToa  >-/   them  will  daad  ont  in  raliaf. 


,(q' 

Cunni'i  diTiuon  u  now  no  lonf 
Here  is  a  ikettA,  mhi 


Tannel  for  the  Gisnd  Trunk  Ruiliray  of  Canada      M  at 

are  of  the  "Decapod"  freight  type,  and  were  i**^" 

built  lit  the  Baldwin  Works.     Cyfindert,  22in.       Aaa  -  „       -    .  .«,«.    _„, 

by2Bin.;    driving  wheels    (10   wapled),   SOin.  »■  P"»o»  «dw*™.  r^     .""E" '("S^^fJS^ 

S«neter  centre  Jaii  plain  tired.  fi4  aid  fifth      V^  .•;^j',£ftlS2r£iSrS3'S:r*S  ^^7^°'^'"^'^^^'^ 

pair  flanged,  witSlin    play.     The  boiler  has  a  ^JSHi,,^!^.-^  ^^m^^,nS»S^tt  ^ 

diameter  of  74in.,  and  camea  a  preenire  of  1601b.  mIdikUarf—ru 

Tha  -wsisht  loadworthj  ia  87  tons  on  the  ten      "IwooU  Ian  amroB* witta  what  b*  ks^nandu 

wbeeli.     The  locomotive  ia  guaranteed  to  have  a  »«''.".  \f  k°°^  '"*.°°  .""IJ  "^  ."^  B<*jattli 

hauling  capacity  o(  760  ton.  (2.2401b.  each)  up  a  ^  X^J^^  ESJSta^*^i£SrVS 

aradient  of   2  per  cent.,  and  u,  no  doubt,  the  tUm  of  ndi  a  pctwo  n  (nch  a  taanWii,  ♦'■-t  *■  to 

tontert  in  the  world.  otha  (Unga,  kninn  no  man  than  what  eTwrbadr  OoM. 

^^„,  ^.      ,        ,.,.    ^       J.       ,.     ,      .  in4T«Mok«»a«liU»«rwHbUilaUtU.pitt.iic»cilhk. 

Dr.  Selwyn,  directorof  the  Canadian  Geologi-  vOliuiiartekalowTilathewholebodj'af  phrilok*,aTlM 

cal  Surrey,  report,  that  in  the  Turtle  MounUin  from  wh«o«a  gnat  lBe»ov»i*noM.  fl«h»*lii*«i«lB»L" 

district,  Manftoba,  Kama  of  coal  (lignite)  have  -'"taff^* *-l*         ,,, 

bean  found;  but  the  fuel  would  not  bear  carriage  -fatmaa       Awn      ineTTiKQ — 

to  a  diftanco.  though  more  eoonomioalthan  wood.  »00«  »  BISINO  AMD  BBTTIHO — 
A  bed  of  phosplitic  shale  has  alM  been  dis-  STBBHOBOOPS-aAnillN-PBIlCABT 
covered  0Oi:.0irBS  —  STTVa     HAQNITUDB    AT 

N«r  Broken-hill,  New  South  Wale.,  asbeato.  ?^^Ai'"^^i'"r?°i^„^f?ff'; 
has  been  found.  wnU  of  it  containing  fibres  13in,  "*  "T>  ^^^S  BSLATSD  00H8TAHTB 
long.     The  colour  ia  reddish  from  the  influence       —  ATTTOlCAriO      OOMBT  -  FINDIHQ  — 

of  iron;  but  it  i»  thought  that  vein,  of  whiter       OOMBTABT  DIBOOVBBT-I^TITUDB  .^...^.„,    ,  ,..  ^-.h^  „„ 

mineral  may  be  found  at  greater  depth..  OP    STTHSPOTS- ATK08PHBBI0   KB-  S^^jiSt.'^^S?™ 

PBAOTION:    SIZB    0»    THB   XOOH-S  S  Se  ri^  tiToU^wS.^ 

Diao  ~  or.D    xioaosaopa  —  xaih-     "t.  d."  (qaoij  74197,  p 

ABncmof  indiaiubbsr,  or  what  ii  more  like  a        OAUGH.  W«  P£ui:  tripU  with  Is« t^ 

2* ^^''^^^^'"i±'^'^'^-^S^       [32262.]-lF  " Moon "  (reply  740W, p.  163)  wiU  „  SS?;T^rSd"^f    Bo^ 

Hie  pr^uot  of  •  M»iie«i  tree  known  aiChiole-  aminrefer  totheiepUss  wMoh  hequotasfpomyour  P.' Jli'     rh^.t.^' n^ 

chtdT   TM.  wallT  could  bs  u«d  in  rubber  manu-  Svnth  and  X^Vnth  TolumesTh.  win  nsW  „^irS,^SS?IS  J^ 

beturawsnitnoifor  tb.  fact  that  iU  pries  ^  the  calculation  of  the  time,  of  rtSg  and  asttingof  S'^^^^^T^rC  c 

gOD.  from  Mmetl^g  like  16  csnt.  a  nound  to  50,  the  heaTsoly  bodie*  involves  the  employmsot  of  JL!^  ^SSTS  i^t  i^  ttol 

a^dthat  some  of  tha  <di«apsr  grades  of  gum  which  ipharical  tfigouomsby,  and  the  n«.  of  k^ariUimlo  SSS^J^iSS;  rttff™t^Jfl^ 

«nnot  be  ujedfc«rd.ewin«g>™wai  answer  the  Shis,  of  thSVS^'f auction. ;  .»d  tETl-noe.  b^j^^SMSS^ 

inrpose  of  the  rubber  mani^acturer  just  as  weU.-  he  cannot  work   ayA  ttom  Vai,  Xautical  Almanae  .iiJ^SS^  hT  SSetalli. 

•bu  Jndu«-M^  World.  yjone the quantiti-  he  requir».    Of  «,ur«,  1  f^  Sh^^S^SSitoriori 

ThB  Cork  Industry  in  Spaln.-The  United  in  a  very  great  difflcolh  with  anyone  who,  like  differenlrotwr   savline  and 

StatM  Consul  at  BaK«lona,  in  a  reoent  report,  says  Toor  eorrosnoodant,  pnTBCss  his  quertion.  by  tte  ^^^  ^  (heir  mperpoation. 

that  the  eilmit  of  ooA  forest,  in  Spain  i.  about  Intimation  tl^t   he  is   "  qmta  ignorant  of  astro-  jQ^y  ^  ^^  jtrSSriSd  vi 

"2*6,000  hectares,  distributed  mainly  in  the  ptovinn*  nomy    ;  but  I  wiU  do  whai  I  can  (which  is,  onfor-  -,6^  pi,™oIop^v-  aad  aa 

^A_.  HoalTaa,  Canoe.,  9eviU«,Gadi2,Ciudad  Innatelv,  hut  httle  indaod)  to  dear  up  ona  or  two  cSnomroid    thoi 

d  Cordova.    In  looalitias  eipowd  to  the  of  hi*  dMcnlties.   Imprimis,  thni,  tlie  ismi-diuinal  ^^i,,,,—  oilours. 

lanat,  or  »tellit^  is  the  angular  *■  ^    '  ,    („  7^342,  p.  1( 

, _)  between  thsmitant  of  the  nsuig  "  BnmleT  "  that  I  do  n(S  p 

prefarring  always  that  of  felspar.    It  grows  and  of  the  body  and  ita  appolse  to  the  meridian,  or  biro  -'System  of  the  Stars,"  and  £ 

devdopam  soil  of  vary  little  depth,  and  sometime,  its  ^puha  to  the  meridian  to  ths  moment  of  its  „,  ^    ,Mata.i.  the  word.  '■  Ui 

in  veiy  stony  ground.    The  rooU  are  strong  and  •ett™B-    On  the  assumption  that  the  dedlnation  of  „„„,-„„  ,„,  ^.    Q^t  ^i  com 

spread  oanaiS«»bly.  and  are  fr«l?<«"Uj  to  be  «w.  the   ol.Joct   remam.  Murtut,  we  obt.^  Uil.  by  g^^rtar  vari«  inversely  s 

on  the  snrfaoe  of  the  ground.    The  most  common  addmg  the  log.  tansant  of  the  labtude  to  the  log.  ^^uatM  from  it,  and  hence  ■ 

practice  is  to  cultivate  the  plant  by  sowing,  flspa  tangmt  of  its  decEnabon ;   Hieir  sum  wiU  be  the  ^  ,tar   would   vary   as   the 

dally  in  groond  somewhat  manured,  making  alter-  log.  nne  of  an  ari^  which  added  to  6  hooia  wl^  aoDarent  briithtnBiB.     Now,  Zo 

nate  fuirowa  with  vines.     The  cork  of  the  first  tha  declination  has  the  ume  name  a.  the  latitude,  J^J^m  of  toe  lieht  of  the  sun 

-     --  --     Kit  fit  for  making  or  rabtiartad  from  6  hours  when  they  are  diilerrat,  Qt  the  mnwo5a  have  to  b. 

- .ndarycork.    The  vrfl   pve  the  semi-dinmal  m.     For  eiample,  what  tjn,„  iu  preaent  dirtanoe  from  1 

__™  employed  in  Spain  for  this  operaljon  con-  will  bo  the  Bami-diumal  arcol  the  sun  at  your  cor-  brirfitnei,  to  that  star.  Furthe 

dsts  in  the  total,  not  partial,  harking  of  the  trunk,  respondent's  station  on  June  21st  f      Here  we  say—  ^j  J^  ^  g^^  ^j  ^^^  magnit 

il  the  cork  ia  taken  from  the  tree  it  is  removed  and        Latitude  .54°  11'  30"  N.  log  tangent  0'U1797fi  to  be  VTOO  or  ■'■512-  that  is 

piled  up  m  heaps.    Somotsmes  it  is  cooked  m  the      Sun's  dec  23   27   lo   N.  log.  tangent  9  837351 2  tnde  star  amlu  2-5  time,  the  li 

wood^yirtoth«ramlheoorkfactoi,r.    TheJabi  -■■      2nd  magnitude  does  ■    a  2nd-ii 

remaa,  in  boQin*  wato  for^  hour,  m^easmg  in  lo^.  ^g  9.7791487  timsTS  bright  as  a   ^-mai 

thickness  and  e&sticity,  and  dis«)lTiBg  the  tannm  36=  (,%■  7-6",  orin  time  2h.  27m.  Wfils.  ealenlaUon  now  resolve*  itsSf 

S^^e^^k'lCTmak-^t^b^Srr^"  Adding.this   to   6   hours,  as  ^  ^  lalihide,  «id  -Tfff' my  que^^  do  fc. 

weight  produced  by  boiling  varies  between  12  and  decimation  are  North    we  get  tt^27m.  62-61..  aa  ^^1^ J™"  ^^c^ 

49  m  ™t  J  a  ^^^  interval  which  would  eUpee  between  the  Sun's  portanee  to  the  aatronomra 

'^  centra,   balug   on  the  Norfli-East   point   of  the  appeared  than  Appendix  III, 

Xouldlnca     of    Broiued    Powders. —  An  horizon  and  Sie  instant  of  its  soDtbing.    This,  how-  Observatiou.  for   18M,  which 

American  paper  says  thatamostusefuloompoiition  ^„  ^g^  (]„  suppoaitiau  that  the  atmonbere  i.  I' ia  by  Prof.  Wm.  Harkness 

for  mouldings,  &o.,  i.  now  obtained  bv  mixing  removed,  and  takes  no  account  of  refraction.  Next,  entitled   "The   Solar  PaiaUl 

woidpulp  with  bronze  powders,  or  with  aniline,  let  ma  say  that  the  Sun'a  North  pcdar  distanne  ia  hoI  Constants,  including  the  PigOP 

venUW  or  metallic   oolonra,  u  as  to  impart  a  ,  oonstaiit,  but  is  the  O0mplem«t  of  iU  declination.  ^^'     J?    ^^   J^^^  ,^ 

uniform  tint  of  any  desired  character  to  the  pulp,  p^^  example    as  the  Equator  i.  everywhere,  of  Harkness  ducuaes  tha  ruatui 

The  tattro  is  to  be  m  nearly  a  dry  rtite  before  being  oourse.   B0°   from   the   Pole      '   "-    '-'-  -'"--  "*'">"*»•    «<- -— -"-l   «"i' 


ibatanoe    of    conaideraUe    adhesive    October  30*  at  tha  nme  hour    his  North   Polar    "quality  of  tha  earth,  and  of  the  tnaar  paiaOaii 


two-thirds  of  starch  boiled  in  water,   thaae  two  Sqq',  cenith  distance  at  rising  variw  with  its  lemi-  tion  ;   the  light  equal 

beCng  also  boiled  for  a  few  minute,  batora  baiog  diameter,  ic,  and  is  not  rigidly  90°  60':  hut  this  is  tatuo,  the  masses  ol  the  pauw,  uw  1   ■      yi   n 

mixed  with  the  mass.    About  20  to  30  grains  of  the  more  accurate  than  the  actual  observation  of  the  detemunation.  of  the  wjlar  parallui ;  ^h»  *■«, 

bjnding   subrtanco,   glue   and   atarch    for   btwj  predao  instant  of  sunrise  can  ever  posaiblj  be.    By  flattening.  Hid  moments  of  iaertl*  at^lhl  iM<j 

600  grains  of  pulp  and  colourmg  matter,  accord-  ihig  time  "  Moon  "  wiU  have  diaoovaiwi  that  he  can  *!»  maaa  of  the  moon  from  obaawMw^^W* 

ing  lo   the   speciBc   gravity   of   the   pulp  ;   this  ^(  ..  ^oj-k  out  tome  oonstaut  quantity  to  be  added  ^^^^<  *•"  electric  constsi  ' 

quality    of    the    gelatinous    substanoe    must   be  to  or  subtracted  from  the  timss  given  m  IFAi(ai*r'.  pludss  irith  an  extausti' 

■    doiuh    of    the  ^/mosae  ^i  aa  to  obtain  the  Ume  of  local  sun  and  "d"-    Not  only  i.  the  » 


fluid    or    plastic  state,    moon  riae  and  set."  Iij  rrnf  TTarkufiss  as  rnmsTkahhi  fur  its  jM^Hjir 

"    to  dry.     The        fo  ,nake  his  storeoscope,    "  H.  J.  T."  fqnory    as  for  it.  slegance,  but  hi.  admlfbto  Viifa— iJMB 


can  be  diaped  into  moulds  and  left  to  dry.     The        To  make  his" "stereoscope,    "  H.  J.  T."  fqnery 
dried  material  is  an  imitation  bronze  of  wood  "'    -•■—n    _     .—i-    _i_..,i    J.J  _     — a  _.__i    ai^nl 


local    lengio,   aoown  — "  -"  -..—»«—--.-  —  ^-  — -tw,™  —  ■^'^^ 

-^I-U- -7 ;--r-    — -. ~BB".j.   »!.   mo    .«L-ii«uJ   side   of  the  figure,  or  geodeucal  investigations.    But  foritaac 

s,  by  adding  more  or  less   of  the  soapitone,  -        '                                                                     hi  mconvemant  aimensionB,  it  ought  to  Ga  npn  (VSiy 

gine,  and  starch.    The  maas  can  be  fashioned  into  n                    •                   ^  aatnmomer's   table  :    assuredljr  his   sholvea  masl 

aitidas  without  aitiScial  heat  or  mechanical  pre.-  (^    ]  ~~^-           T    '^<rr~l  always  be  incompleto  without  it. 

sore,  and  the  adheaive  materials,  when  oomhinad,  ^ J ~ — ^  Judging    from    the   extract    from    the    Siiirii 

aUow  of  the  composition  being  woAed  into  any  Mattnger   for   April,    which   yon    give   in   yesl 

shape   or   design,    assuming,   when   dried,   great  uid  cut  it  in   half,  by  the   aid  of  a  Ismdary's  "  Scientific  New. "  on  p.  180,  the  editcs  of  that 

hardnsM.  wheel  along  the  Jiametet  AB.    Than,  if  Uie  two  paper  must,   in  one  sense,  reeemUa  tha  Seotllfc 


Uat  1,  1891. 
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l«adB<writar,  who  "Jokri  iri'  dMfaealt;."  It 
MMM  hkrd  to  irndBrnand  how  uij  utronomer 
ooald  md  thnwA  tk«  turtiolODii  Antomatic  Conut- 
■^"— "^itTMrmroanosdonp.  136,  without «t 
Ins  ""^  "  ^'**  '  ""f"'"?  <^T>r  mDd 
_io«e;  tnd  a bokz,  TaonaToTi  paipstnitod 

_,    )  one   too   thoiDuahl;  famflur  with  hit 

MbjMt  to  maka  k  MJentiflc  tdondar,  "  tcameDdaoi " 
Qrothtfwiaa.     Ouandoouf  bonus  dormieat  SomfnUj 
a  highly  Taipaotable  Homar 


to  the  equator,  araating  tbe  imprenioiL  ot  fading 
imparoaptibly  towaidi  the  pole. 

The  (badoir  out  b;  the  ImU  od  the  following 
uuk  wu  wall  deBned  and  T-diaped,  ai  ihown ; 
uaiUngi   (hown  on    ling,    when 


■pe(ul,''sxc«pt  that  ot  lonM  eort'of  dark  ibadiog  i3 
imoait>ln  foRii.  I  thoniJit  the  m^fUng  on  toUow- 
ing  sua  the  mora  eaa^  diMenihle.    Whora  tbe 


ooBehida  Toor  qnotalion. 

In  eoaneotlon  with  lettei  32246,  p.  181,  I  am 
pleandlobe  able  to  m*  that  (in  tbeatockphraee 
of  tbe  poHoe  witnea)  ''  from  Intonnation  I  have 
iMeiTed,"  I  ba*a  good  leaam  to  baUeTs  that  tbe 
famatton  of  •  Comat-eeekteg   Section,   by  the 

I  Bort  aak  Him  Brown  (lettn  32248,  p.  181)  to 
iandva  nw  for  pointiag  out   that  M.    de   Boe'i    ' 
jB&bnlaorfiotha  n  -'" ..--.- 


wu  ueduikyring  orabadow  of  ring  on  ball.  Tivt 
aatalUtM  ware  in  n^t,  tbe  naarsat  being  hardly 
near  enoagh  to  he  ihown  on  tbii  aoale. 

O.  X..  Petitdldlaa. 

Ut.  Cumel,  Dig.,  U.S.A. 


W  ludSoometer-wire  A  (Fig.  2,  p.  ISS),  in  {he 
4f*flM*  of  the  eqnatonal  ia  made  panllel  to  the 
•qoMM,  and  tangent  to  the  aooth  point  of  the 
Sfin'a  limb^  In  anr  part  ol  hl>  dinioal  eonne,  it 
wfll  oempf  idntaodlj  tba  aame  poeiliau  with 
wfttmnw to  the  globe  when  flMtalaaemaiabrooght 
into  the  meridian,  and  lowered  to  ai  to  bring  the 
l^ote  faito  the  field  of  tIbw.  Obvionily  thii  would 
notbstheeaae  bad  the  teleeoopa  only  motloni  in 
■Uitade  and  aiimnth;  bnt  then  the  ue  of  an 
Mvatotaal  ia  pnaanpoaed. 

Xat  me  a«nn  "  I*  Lone  "  (reply  7il20,  p.  184} 
that  the  apjwrentlyfaiereaaed  uia  of  the  mc»n  on 
tta  koriion  ia  an  optical'  illoaion,  pore  and  aimple, 
bartoi  ita  oilgin  in  the  (act  that  the  ere  haa  iomr 
tUag  batwecD  hoi  and  It  a*  a  atandard  of  oompu 
MB— ■  rfandaid  wanting  when  ihe  ia  high  op  in  tt 
^.  Let  bim  look  at  her  immediataly  after  tl 
hu  rian  thronob  a  p^w  tabe,  eo  aa  to  ezduue 
CTCcrthing  but  her  diao,  and  Iba  illa^an  will  dii' 
■npear  at  onoe.  Nay,  tortber,  «he  pieacota  really 
laner   a  hroer  angular  diameter   whan   on    the 

---    .«. 1__  _i_  i_  jj__  I --lia,  of 

,   fact 
a  to  any  poaaamor  of  a  teleeoope  fur- 
niibed  with  a  mierometor. 

b  reply  to  "Micmflei"  {query  74243.  p.  189), 
OuhMfier  waa  a  London  optadan  who  Souriihed 
Antag  the  middle  of  the  ISth  oentury.  Hii  iuitiu- 
utntaaieinnolwitiinate  aeoae  "rare."  Ferhapt 
tta  Ona  qmkan  of  tiy  yonr  correipandent  may  date 
Ima  about  1730-60.  Guff  waa  another  London 
optlduwho  improved  the  microecope,  tomewhat 
•arifac  than  Colproer  did.    I  bava  Dsrer  heard  that 


I  detail  shown  m  tbe  repraaentation  of  it  on  p.  181, 

may  be  of  intereaf  '*  '  ■-'—'-•-  *' ■" — ■' — '■• 

nhle  on  tha  nigbl 
which  I  delineated. 

Bing  A  waa  diatinotly  darker  than  ring  B,  whilat 
the  I&tter  aeemed  to  ihadB  off  very  gradually  into 
ring  C,  which  waa  Teij  vialbla  acroa*  tbe  diao. 
CaBni'i  dividon  was  like  a  thick  daA  (reacent  in 
each  anaa.  Tbsre  were  two  well-marked  bell* 
south  of  rinn  and  one  fainter  on  north,  and_  Ibe 
laaal  polar  uading.  The  shadow  of  ball  on  rii 
appeared  slightly  convex.  The  night  waa  not  a  ve 
atiady  one.  V.  W.  Xjongbottam. 


Saturn  (bowing  tba  planet  at  itepraaeut 

aaj  he  intertstad  m  knowing  that,  in  tbe  pi 


Padflo"  (No.  14), latelv published,  there 

heaotilul  iketchM  of  Saturn,  by  Prof.  Halden, 
which  include  theee  intermediate  stagea,  taken  with 
targe  aperture*  and  acoompauied  by  note*,  between 
the  yean  1B79  and  1S89. 

I  mar  alao  call  attenHon  to  the  April  number  of 
"  L'Astionomie,"  wbldh  haa  a  most  excellent 
artiole  on  Saturn,  giving  an  account  ot  the  Bt*t 
diaoovery  of  the  rlnga,  and  also  aome  exqnisito 
ninitranons  on  a  Urge  scale  of  the  period  of  ttiair 
greateet  disappearance,  and,  in  addtnon  to  theee,  a 
table  of  tha  positions  of  the  planet  with  r^ard  to 
the  earth  from  ISOO  to  the  present  time. 

If  I  may  vantnie  to  oritidse  Hi.  Longbottora't 


Mlmriiv ,    __ 

JfaBwtor  of  thajgaoga,  I 

tte  depOi  <a  n&  to  be  meaiuiad 

tha  nquired  depth  on  the  glass  ja; 


(query     7^278,    p.    190)    may 

g-glaas  tor  a  rain-gaoge  bj  tha 

•pose  that  a  rapraenta  the 


or,  potting  It  into  words,  we  multiply  the  square  of 
thanjamrfsr  of  the  gangs  in  inches  by  the  depth  of 
thsiain  to  be  meafoied,  and  divide  the  product  by 


.  if  i  may  use  the  term,  especially  with 

a  low  power  eyepieoe,  tha  space  between  the 
ansie  being  than  baldly  perceptible ;  butmy  instru- 
ment, a  6}in.  Calver,  being  amaller  than  his  own, 
may  aeoount  tor  this. 

The  dark  shadow  thrown  on  the  ball  by  the  ring* 

is  to  me  alio  a  veir  notioeabia  leatnra  at  the  present 

time ;  but  ttiis  could  probaUy  not  be  easily  diown  on 

so  small  a  scale  aa  Mr.  Longbottom't  outline  sketch. 

X,  Brown. 


a  of  the 


of  tha  n 


SJ'V'    '. 


)■  tneba*.  For  example,  his  ganga  is  7-87in. 
diameter:  ^lat  depth  must  a  glus  jar  2in.  m 
dlBBatarbatomeaiora  lin.  ofrainF  Herawahava 
TJTj'-IJ,  tha  quotient  of  which  we  sball  find  to   ' 

lMT-T42in.  8othatitwataka7'742in.oDBperfectly 

Stindrical  jar  ot  2in.  in  diameter^  and  divide  it  into 
sqnal  part* ;  aaoh  diviaion  w;]l  represent  ane- 
hntidi«dth  of  on  inch  in  the  gauge  whose  diameter 
ia7'87in. 
.    A  Folloir  of  Um  Borkl  Aatronondcal  Bocltty, 


pared  with  that  given  in  Argali 


■ospected  of  venation.  Subsequent  obearvatiaua  in 
thin  year  did  not,  however,  oonSrm  it  a*  a  variable, 
the  deBnidon  being  bo  appalling  on  tbe  uight  ot  it! 


BATI7BN. 
uving  seen  an 
alniit  Satiim  for  qnite  a  while,  I 


discovery  that  the"direct  estimate  oI  ma|{utude  waa 
rejected.  On  this  night— one  of  tbe  worst  1  have 
ever  seen — the  star  discs  were  some  5"  in  apparent 
diameter.  Ttie  following  were  the  magnitudes 
observed  in  1887,  A  -  8'4,  B  -  94  :— 


riHtd^taksBi  ea  April  11th,  1891,  with  12>n.  re- 
iMto*.  Night,  my  good ;  power  used,  400  diam. 
No  attemiit  hu  been  made  to  reprceent  shading 
OB  Wl;  ua  precad&ig  hamisphare,  however, 
MBeawa  bri|^tar,  and  gvre  a  strong  impresaion  of 
»ML   n*  ontr  mH  ihown  wai  well  defined  next 


„      3,8". 

Nov.  14,80      „  „  „ 

The  magnitude  in  Argelauder  being  S'3.  On 
Feb.  16,  1^1,  the  star  was  again  looked  up,  and 
found  to  be  only  ?'l.  Feb.  19  oonflrmed  this 
observMion,  and  a  oiiculir  was  imued.  The  follow- 
ing are  the  result*  obtained  this  year,  including  one 
obaervation  made  by  h£r.  £nott  :— 
1891,  Feb.  16,  9-1 
19,    9.2 

26,    9-7  hardly  so  bright  (Ur.  Knott). 

March  2, 10-0 

12, 10-2 

29,  lO'O 

AprUlS,   9  0 

Mrs.  Fleming  haa  kindly  sent  me  the  measures  ot 


from  &e  Harvud  photographs.    The  tint 

column  gives  the  actnal  photo  ma^tude,  the  seoond 
givee  the  eje  magnitnde  using  the  crfonr  ~-~*''™ 
of  -2-S, taken&»m"PabllcationNo.l,' 


fng  flie  nsagnitodes  of  the  atan  at  +  40*,  O*  -  T*, 
found  irith  the  Qrubb  equatorial  atallar  camen. 
Harvard  magnitudee — 
1890,  March  8,11-7 c( meted  9-2 

1890,  March  8,  11-9 9-( 

1891,  Feb.   19,11-7 „        9-2 

Two  interesting  point*  arise  from  tba  foregoing 

obesmtions :  the  first  ia  that  the  oheervationB  in 
1BS7  ware  made  each  time  near;  a  maximnm,  while 
tla  photo  oheervationB  in  1890-91  wen',  made 
apparently  about  the  same  time  in  the  ligbt'  carve. 
Tie  second  is,  the  aleolnto  identity  of  the_  photo 


»■* 

l^* 

,  i/     .  .  .- 

■«■' 

♦»        t 

m 

and  eye  olaervatiouL  Fab.  19,  189],  whtm  corrected 
by  -  26.  Usng  all  obtervBtions  nude,  and  taking 
into    coniidantion   the  rapid    liae   and  fall,  it  fi 


be  axpllJnad  by  anppoling  the  period 

P  -  129  days. 
The  variations  seems  to  be : 

V  =  8-0  -  10-2. 

Should  this  period  prove  oorrect,  a  m«Tiiinim  iriU 

take  place  about  May  23rd.    Tt>e  place  for  1865  ii : 

B.A.  Vh.  25ia.  22a.  DecL  +  68°  42-S. 
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alwayi  do  with  one.  SIm  pUoM  it  tioiuoiitall;^ : 
ttra  man  on  each  >da  gnip  it  flrmly,  and  ■«. 
mnwd  that  they  irill  be  ctriTso  all  oTgr  the  >tan. 
She  appUaa  her  open  hand  to  one  end  of  the  stick, 
and  in  a  few  aeoonda  the  nz  men  and  the  itiok  are 
J0>tl*d  about  in  a  IiTel;  fBabion,  and  ao  ahaken  np 
that  the  men  are  loan  glad  to  daaiit  and  retire 

She  afterwarda  placed  the  itiek  perpendicolailj 
and  let  one  man  enup  the  appar  aid  and  another 
takea&nnhaldoi  itat  apointabont  leralwithhia 
breait.  Sha  then  placed  her  open  hand  longi- 
tacUnally  at  the  lower  and  of  the  stick,  and  told  the 
nun  to  pie**  it  to  the  floor  if  the;  oonld.  Although 
I  hara  aaaa  thia  attemiited  three  timei  by  dillereat 
OMn,  I  have  nerer  aaen  it  acoompliahed.  The  itick 
wOl  M  forced  down  nntil  bar  band  cornea  in  contact 
withthoeeot  the  man  next  to  her,  butDO  farther.  I 
hare  inTeatigated  thia  feat  ao  minutely  that  I  am 
-abaolataly  cartoio  it  ia  not  aocompliihed  by  maana 
of  triokeiy  or  oontederates. 

It  ia  a  strange  tact  that  Misa  Price  performs  all 
theae  thinga  without  any  apparent  exertion.  She 
•aya  ahe  ooaa  not  tax  her  phyiioal  strength  in  the 
laaat — that  ahe  does  not  hare  to  use  any.  And, 
indeed,  abe  does  not  aeem  to  hsya  mnoh  to  naa. 

If  the  above  statements  are  facia,  how  are  they 
Dnbitana. 


D  at«am,  andEpetrolenmpi 


neat  merit  ia  the  dliTing-nai;  <m 

Bower  and  mndk  faster  thanoist 

ordinary  treadle-lathe,  and  with  leaa  fatigOL   lis 


and  pstioleu _... 

drawings.  By  onacrewingH  thestssm  paaaa  throngh 
the  Done  T.  When  the  ooek  E  is  opened,  the 
peboleum  fiows  into  the  «niml»T  spaces  a,  through 
the  four  hole*  b  6,  into  the  •onaUr  spaeas  e  e.    Br 

rewins  O,  the  central  passage  d  is  opened,  and 

petraleuis   flaws   into   the  mixing  chamber. 


n't  maks  one  really  fit  Hm 


nMUy  fltl 
loshllcht 


luucrewins  O,  the  a 

the  petraleuis  flaws  into  the  mixing  ohj 
Q  has  got  a  small  hole  bored  thrangh  the  ceuyio  <, 
by  which  air  flowi  to  the  petrolsum,  to  bs  mixed 
with  it  by  the  rush  of  steam  when  the  cone  F  is 
opened.  The  corer  T  of  the  mixing  chamber,  into 
which  the  pulTeriaer  ia  screwed,  baa  got  a  diac,  T, 
whioh  tumi  round  on  a  neck  on  the  oover.  This 
dlao  and  the  coTcr  have  a  cinile  of  correaponding 
holea,  ti,  bored  round  thaehoulderof  the  disc.  By 
taming  the  diac  T  the  holes  can  be  closed  to  ra^o- 
late  the  quantity  of  air  Sowing  into  the  mixing 
chaimbsr. 

Bray'a  patrolanm  hnmara  are  made  by  Mr.  Bcay 
in  Leeds.    Ha  ia  the  only  maker  of  them. 

THB    O&nSB    OF    BEOOIL. 
132283.1-lM  a  reply  under  tiie  head  o(  Eiplo- 


HABVASD     PHO 10X8127. 


PHOTO-MIOBOOaAFHT  OF  DS7 
HOTTNIBD  TB8T8. 

L32280.]-lT  would  be  of  somi 
Why  the  Podura  aeries  of  testa  hi 
4ate  otDra.  U^iddox  and  Woodward's  photos  beeo 
attempted  by  photo -micrographBra  -~  that  these 
pictana,  now  ao  old  aa  to  be  by  some  oonaidered 
taudmarka  of  andent  microacopical  hiatory,  are  the 
finest  we  yet  poisesi  of  thia  object  is  certain.  It 
may  be  admitted  that  this  class  o{  objects  are  not 
«a]oul»ted  to  test  the  qualitiea  of  a  leua  depeniiioB 
apon  high  N.A.,  yet  it  leema  clear  that  the  reduced 
apertnre  utilised,  carried  u  far  as  possible  by  cover 
contact  with  the  acale,  would  yield  reaulta  aupeiior 
to  those  secured  so  long  ago.  Fiue  aa  thsf  wars,  I 
never  yet  saw  one  realiuDK  the  visual  image  as 
seen  in  the  microscope.  We  have  flns  examples 
of  diatoms,  and  a  large  aeries  of  bacteria,  but  no 
photoa  of  any  importance  of  acale,  which,  if  worked 
at,  might  teach  aome  uaafol  lessons  in  photo- 
tDicrographj,  and  add  further  testimony  to  the  h^h 
position  of  this  branch  of  microeoo^. 

ColloraboU. 

HOT-AIB  BiraiHB. 

[32281.5  — TooB  correspondont  "Video,"  No. 
731)19  in  Bepliea  to  Queries  last  week,  seemi  to  be  in 
the  same  difficulty  aa  many  of  oa.  We  have  looked 
on  back  niunbeia,  and  (ail  to  find  the  oonstructiou 
<a  the  pcet^  hot-air  angina,  and  I  (eel  sue  if  some 
kind  inbaonber  would  give  drawings  for  m^Wrg 
aama  in  your  raluable  paper  the  same  aa  the  aleam 
model  looomotiTe,  many  hnndreda,  I  think,  would 
be  T«ty  thankful.  Bai^  more  ample  in  oonatnic- 
tion  than  the  ataam-engme,  theratore  amatenn  and 
frianda  wonld  be  pleased  to  aae  it. 

KetAUiiTBlo. 


CP-  187), 

the  recoil  is  t 
after  the  explosion, 
some  years  ago  *  ~ 
the  report 


reply  und 

iraf-'aays, 
ly  the  rush  of  air  m 


leborre: 


It  I  remember  correctly, 
itatad  in  these  oclumna  that 
the  inrush  at  air  attar  the 
eiploiion  ;  but  I  do  not  think  that  either  statement 
ia  oorrect.  Action  and  reaclioa  in  the  case  of  a 
shot  being  propelled  from  a  gun  are  equal,  and  the 
recoil  is  due  to  the  resistance  offered  by  ths  gun  to 
the  explosive  toroe  ot  the  [nwder  propelting  the 
■hot — not  to  the  inrush  ot  air,  which,  by  the  way, 
cannot"  niah"  in  until  the  gaaea  left  behiiid  ths  shot 
are  condensed.  Perhaps  some  ot  your  readera  can 
tell  ui  Ktiether  or  not  the  recoil  commences  as  soon 
aa  theahot  bwinitomove,  or  whether  it  oocura  only 
after  the  shot  has  left  the  mouth  of  theguu.  Is  the 
shot  BUppoaed  to  drag  the  gun  with  it,  or  doea  it  not 
rather  form  the  movable  abutmeut  in  a  link,  the 
gun  itaelt  formiug  ths  real  abutment  on  which  the 
throat  ia  received  f  I(  the  innuh  of  air  cauaes  the 
recoil,  what  prasaure  can  it  havs,  seeing  that  the 
gases  muat  be  coodensed  before  it  can  ruih  in  P  The 
argument  most  be  the  same  whether  it  is  a  lOO-ton 
gun  or  a  mere  rifle,  and  what  pressure  could  any 
inrush  ot  air  exert  to  give  the  kick  ot  a  rifls.- 
Perbaps  aome  readers  can  explain  :  tor  at  present 
I  do  not  see  tha "  of  ooni» "  ot  "Coral,"  nor  can  I 
admit  that  the  sound  ia  due  to  the  inruih  of  air. 
Whence  is  the  origin  of  theae  atataments,  which  an 
often  made  aa  if  they  ware  eatabliahed  trtitha  ? 


THB    BABNB8  LATHB. 

r32284.1— TiiR  oritidims  are  mostlv  just.  A  toj 
slide  would  be  a  great  addition  ;  indeed,  I  intanc 
to  fit  one.  The  taper -tumiiig  by  shifting  baci 
headstock  ia  a  troubleHnne  plan.  The  tool-holdei 
ia  generally  convenient,  and,  besidea,  it  is  quiti 
easy  to  rig  another.  Tbe  1)  whioh  I  have  ia  not  ai 
heflv;  a  lathe  aa  an  Gngllah  3^.  and  haa  no  grip 
and  la  really  suited  tor  but  very  light  work,  thongi 
the  man  that  fltted  my  acroU  ohno£  made  so  poor  b 


had  at  last  got  hold  ot   a  star  oatalogne  whoaa     i 
magnltodas  might,  from  the  methods  of  dattmiae- 
tion  employed,  be  fairly  oonaidered  to  be  staodsid    I 
magniti^es.    Fancy  my  surprise  when  I  was  ii- 
tormed  not  long  ago  by  a  variabla-star  obasrw  of    : 
no  mean  order,  that  the  Harvard  Catalognem    | 
mors  noUble  (or  quantilji  OiMngualilti  o(  tM  vo^    I 
that  be  had  measured  several  ot  the  objaetalM    j 
found  a  great  amoont  of  error  in  the  magmtndM 
quoted.    I  should  be  glad  to  have  the  nnlaasal 
opinion    of    eiparienced    observers     suoh   as  Ttt. 
Knobel,  Mr  Sadler,   Hr.  Bipin,  or  "  F.B.A.S7 
who  have  actually  oompared  this  catalogue  with  as 
■tars  themselves,  as  to  whether  the  much-wantsl 
standard  meaaurea  are,  after  all,  nnreliable. 
Auatwick  Hall,  April  26.        T.  B.  Olapbam. 

KAPFS    Kni.TIPOLAB    DTNAKO. 

[3'22S0.]—BEFB&BiMa  to  your  article  on  the  aboti 
ialastweek'a  issue,  tbe  attaotion  of  yonrreada  ' 
should  be  directed  to  the  feet  that  the  sUtanss^ 
"  that  it  has  hitherto  been  ruatoman  to  build  af 
the  armature  core  with  complete  oiaM  of  tlii 
wTought  iron,"  ia  not  oorrect;  and  tliat  coast- 
quently  the  claim  for  norelty  for  thia  fora  at 
armature  (alia  to  the  ground.     If  your  readen  «il 


turn  to  Mr.  F.  Walker's  papera  bi  the  "  EJC-," 
nearly  eight  yaora  ago,  on  "  Practical  Dynsmo- 
Buildiag  tor  Amat«un "  (tinoe  pnbliahed  m  book 
form  by  Iliffe  and  3i;a),  they  will  see  a  deacriptiae 
and  illustrationa  of  on  armature  buitt  np  ot  aeg- 
■  ...   ringj^  hgid  togethd  of 


THB  WBTTB8T  FLAOB  IN  THB  WOBLS. 


igical  raportar  to  the  Indian  Qovemmeot,  read  * 

e.per  on  "The  Rainfall  at  Cheira  Pongee,  in  tha 
hasi  Hilla  ot  Assam."  The  records  go  back  tolhs 
(ear  1832,  but  prior  to  1871  they  were  irregnlaity 
kept,  many  complete  jears  bdng  wanting.  Tb«s 
was  no  evidence  that  the  averan  fall  on  any  part 
of  the  plateau  was  so  high  aa  eOOkn..  though  it  W 
have  amounted  to  as  much  in  eerlain  wet  jeart. 
FrequsnUy  between  May  and  September  the  (*n 
for  a  aingle  mouth  ranged  from  ICKiin.  to  20Clin.  In 
August,  1811,  Colonal  Sir  Henry  Yale  registani 
261ui.  (22ft.),  flve  successire  davs  in  the  monO, 
having  each  ot  them  30in.  ot  rain.  During  sevaa 
months  in  1349-50,  Sir  Joaepb  Hooker  raeardel 
SOOin.,  also  noting  ons  instance  of  30in.  in  twso^ 
■    Jnly  1B6S,  ths  total  » " 


bat  a 
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can  datarmina  ths  iiiimber  of  BiDpfei'M  M  foUowi :       [T43G0.]  —  Artillery    Qaeatlon. — It   it   flnt  greaaa,  put  on  broois  vitb  a  bcnah,  or  < 

HiTlng  found  tha  length,  it  ia  ta*j  to  ealculata  the  required  to  find  the  unonnt  the  mozile  of  tbe  rid  when  faluk  put  it  in  UacUead  powder  on 

rwdatauoe  in  ohmi  fiom  t^blea  of  oonductora  to  be  Hkb.    LeTsr  gaiiu  a  pover  o(  ^f^  m  10.    .-.  when  dry,  then  hrtuh  off  with  a  soft  bnuh ;  a 

»«,.  .1  i„  .„„  ...rfi—nv     Thm  hu  fthTT.'.  t.w  f  ^  P  lowBTi  12in.,  the  miuilB  o( gnnrfMa  ijln,  ■  1  jin.  with  a  good  atoye  biKcklead  bnub.     i 

found  m  any  tertbook.    Then,  by  Ohm  alaw,  C  j^  i^y^^  tj^  ^  ^  ^  ,^^^  J^  g^^_"  mathemalieal  lacquer  will  preaarra  it  if  it  i 

or,  in  worft  Ihe  Buirenl  in  ampirea  -  the  E.M.F.  Gam  of  power  of  gun  =  IB  -  U-      "    ^^  =  ?    x   I  *°J"l,°"'v        r.    l        ?-^-  i?*~^'5 

in  yolta  diTided  by  the  reiiatajioo  in  ohnu.    I  kno*  ~'""  "   i~   >■  "  «•"      lu        •     ■  ■  4J       i   '■  *  69,  Clapham  Park-road,  CUpham,  S.W 

of  no  book  dealing  eiduaiTelv  on  yolt  and  am-  -  Aid.  [71265,1  —  Tempering.— Heat    to    cl 

maten;  but  Mr.  Bottone'i  "  Eleetneal  InatrnmeDt        ShoebnrTnee*.                                                loini.  and  plonee  into  water'  then  heat  a  pii 


F   AsKBW  **'  ^hich  »  120ui.,  short  and  12in. 

[742«.l-T.l.phona    '"'--it-    -*   ""f "  !°e^'S?  ^l^'to^i^^df^.TTe^^'^       [74266,] -Ta.  v.   for   Alr-Pnmp. 

Tonr  ikatob  la  only  the  -me  a.  illnatrat^  m  the  ~f  j^  ,^^    ^    jj^     ^  two-ninth?  of  total  ?<"«  ▼''''e   a   piece  of   thick  oork  oo^ 

arbdea  IwF.  AUaop,  only  got  at  m  a  different  |^^_    Now  it  foUUa  ttit  if  Sa  end  of  ™  ri«^  lather,  or,  if  th'era  i.  room,  a  diac  of 


»™=1~  %f-  "''^P-  °^',«°^  ;f  ■?  *  different  |^^     ^      jj  j^       ^^^^  if  tha  end  of  gun  riwa  it^ika.  or,  if  theta  i.  room,  a  diac  of  t 

maimer.    It  wiUactprefaoUj  weU;  but  yonmurt  .i-fP^cg.  wiUri«.two-ninthiofthatan^nSl-rir  ooyered  with  oork.    I  do  not  think  that 

MS  that  a  good  o^taot  ia  m.aa^th  t™  and  bottom  J*  o.'ninSia  of  ,^  of  IftTM  a  wSe  0™  ito  "ter  lift,  wonld  be  able  to  tun.  a  torU 

pea  MMb  time  awUch  la  worked.    Ym  can  nuke  '=  '  ■  "   •  ""t   v™'™;;„.  rata  reooirad  to  llvht  an  ordinair  dwdl 


pega««h  time  writchia.  worked,    ^c^u^  .-«-uin^«.  vo-- ">-. -a«™eo.«,m  ^i;^;,^;^  to  lirht^  oidiii^  dwdl 

join  eonnaotlona  maoh  aunplar  by  naing  only  four       „,„„,     .       ,         „              j.  vmicoMBa.  b_  m^oj  jj—'no, 

oantaotaon  bottom  of  board,  tlie  other  alteration       [74260.1— ArtUl6ry  Qneatlon.— In  thii  query,  Cteil  Oboeoi  Vxscsjt  Bl 

beinK  a  wtUMOtioa  with  tha  middle  of  twitch  bar.  wei^t  of  gun  and  pontion  of  muole  ikidHem  ,....._                                „ 

Nodonblyoaoanworkouttheoonnsettontiifnot,  loperfluoua.    Taking  two  anna  of  lever  as  120in.  [it267.]--B«hangtnK  BolL— "nw  cm 

pertwpa  I  Donld  help  you.                            Mick.  and   I2in.,   the   moizle   will   riaa    l-2in.    Again,  known  in  the  trade  a«  the  stock  of  the  U 

r-,™  -.    —  .     ^       -,               m            III  |i»'""''"g  tha  skid  to  be  the  ordinarr  6in  by  Bin  in  oarnoa  gadgeani  or  ailaa  at  the  endt  on  1 

>J^i^-t:^^^^^i  Oopp«-.-Cl«nwa^l,^d  Ston7wagattha  foUowbg^f^r^aumT-S  beU  .wSge,  aod  theae  gudgeona  mutt  tU 

hraAwilidilutaeoluhOnofammoniumtulph.de.  =  ri«,'<rf  o,|.)  :  12in.  (riaa  ol?n^B),  aa  dittan^e  the  line  of  the  rtaplo  in  the  cmwn  of  th, 

Other  way.  require  boihng.                              Sx.              ^^  ^^  »  ,'  ^j  (3g^,  ^  .  dutaMe  mnSe  to^  "l"'*  tang,  tha  cUper,  or  you  will  find 

[742M,   74262,  and   742T0.1— Blacking  BrMB  of  tkid  (96in.)— i.e,,  j- :  l-2in,  :  :  26  :  96.  not  ring  it  vary  wall;  but  if,  however,  yc 

■  »nd  OoBpar  Work,— The  following  rodpowilIbB                             ,,,        „-  necMaaiy  to  itock  the  bell  ebortor,  you  wil 

ftnmd  very  good.    Diaaolvfl    10  gralna  nitrate   of                    x  "                      m  -325  of  an  inch.  quarter  it  and  put  a  fahie  staple  in  it. 

bIvr  In  loa.  of  water,  and  10  graini  of  tolphate  "'                                                                   „  ^'  ^^'^ 

oopMr  in  another  lot.  of  water.     Mii  the  two                                                                   Qmnraa.  [71267.1— Behanaine   BelL— It  ii  at 

•olutiont ;  dip  Uis  braM  in  thia.    Heat  in  oven  till        [T4260,]- Artillery    Qneatton.— Ai   tha  men  dble  tor  "  Venn*  "  to  hang  hia  baU  aahe- 

the  dMired  blscknea    hat   bean   attained.  '  For  bear  down  on  the  imall  end  of  tha  lever,  the  gun  The  larger  bsUa  of  peals  are  often  thus  ' 

ooppat  arUolaa,  laava  out  the  tolphate  of  copper,  tomi  on  tha  edge   of   the  breach  skid  which  ig  up  "  to  put  the  bell  under  control,  and  dim 

hntaddlOgiaintdllotide  ofantimooy.  farthatt    from    the    e.g.     Taking    the    dimensioni  itrain  upon  the  tower.    The  bell  moat  be  t 

S.  BonoflE.  indicated  in  tbe  figure,  it  it  aaisly  teen  that— arc  far  enough  to  preventthe  potaibility  of  tha 

[74361.].- Dynamo. -Premitinp   ttal   a    Tin.  doecribed  by  e.g.   -^  arc   de«aJbed   by   muzzle  ^'  ""^  "^'^^'"  '^>t^%  "^  ^  °'^ 

armatnra  It  rather  imaU  for  a  madune  to  llsht  Qtty                      -*      "        H                             -'  frame.    The  hinge  of  the  dapper-tail  must 

or  Bxtv  16a.D.  lamna.  MDecAallTinsuch  amiulfielda.         /xi.      «\2           a       ,lj*.v      ,1*       n.  little  distsnce  belaw  the  ajda  of  the  bell 

fcT^r-y  tffi^  ySSrwnad  n^  !lwT21b:  -  ("•««*'"')  5    "«  de«aibed  by  bevelled  end  of  tail  must  be  rfiortenod  to  let  the  clapper . 

No.  8  B.  and  S.  gaug*  on  the  armatnra  and  62lb.  ,              1         2          ,    _^  , ,           „      ,     ,.  thicfceet  part  o(  the  sound  how.    Thie  altc 

No.  14  B.  and  3.  gange  00  the  fleld-m^rnetoorea,  »Ter  -  ,-5X5  "odescrfbedby  tmallend.    Now  the  length  of  the  tail  will  canae  the  dapper 

oonneoled  up  in  shunt   with   the   bruiiiee.     No  a.„»i_hsi_o-BTTm»I]  thuH^.rB.a™,,-;.,!,  tli^beU't  »  slightly  different  angle,  and 

TarmUeretiJ^™,  would  b.  needed,  u^eaa.  indeed,  ^^%rarl^,Zr^^rir,^^^^  wiU  be  very  .ligEtly  altered. 

tlw  load  wwe  UMy  to  be  very  modi  ™iied ,  m  ^lount  of  depreanon  or  elevation  of  the  eg,  and  [74268.]-Valve  for  Alr-Pruno.-If  , 

wU^oaaeitwould  ba better  to  oomponadwindtho  ,nuji „d „(  JSiir.    Hanoe,  if  *  denote  the  Eeight  to  eiparimantal  air-pumps,  the  valvea  are 

madi^.  You  would  not  bum  the  cods  of  a  shunt-  gu^ogi,  ^hjoh  the  e.g.  ia  raieed,  wa  find,  since  "Ik.    If  to  large  pumpe  for  manufactor 

wn™d  uia^  If  sjort-t^uitmg ;  nor  would  you  ^hord  of  arc  detcribedl^  lever  -    2in.  ooaee.,  the  valve,  are  ofindi»T.bber. 

*?««4*_'^~^<"^8-..«J^=l;;°/.t?:                            ^        2       T:        „^,.  [74270.1-I>nll   Black.-A  dull  Nack 

^  ■  9  "  "ly  ■  f"^'""-  e»iiy  made  with  ivory  black,  gold  saa,  ai 

nm  wiu  ooma  10 1^                          B   aarasss.  "'^ ""  ''b™'  mentioned  many  tmiea  in  thii : 

lug.  niu  wiuo  ™«..                         .J.  »™        —  Of  oonrae,  the  e.g.  ig  tome  inehee  above  the  lower  "background  with  a  liquid  compoaition " ' 

[74262.]— GUsaner    Oell   Sepalrlng.— Drill  a  line  of  matal,  so   that   if   the   20in,    have  been  me  altogether.    I  am  not  aote  if^  nndenti 

|in.  hole  throngh  the  carbon  ;  fit  to  it  a  white-  meaiured  along  that  line,  the  true  distance  between  it  maana. 

metal  icraw  and  nut.    If   yon  can't  get  white-  the  e.g.  and  ed™  on  which  the  gun  tmna  it  tome-  .-,1-0  1    «.       i   «.  .1          <^     i  -.. 

metal  (whidi  ii  an  alloy  of  tin,  lead,  £id  a  LtUe  what  greater  tfantU^-^robabfy,  in  an  old  o«rt-  [J«73.]-BioyolePlatlnB.-Senditto 

antimony),  n»e  braaa.                        S.  BonOHE.  iron  gun,  about  21-6in,    In  that  caae  A  -  0'287.  P™*'- 

[74245,]— Silvaring,  —  (I)  Acta  quicker  when  In  the  figure  throe  skidg  are  shown  ;  but  the  poaition  [74274.]—Permanent  Black  f or  Brai 

hot.     (2)  No.     [3)  Perhapg.      (4)  Depends  on  the  of  the  middle  one  has  no  bearing  on  the  caae.  was  answered  some  time   ago   in   theae 

metal.     (6)  U  in  constant  use,  I  should  not  bottle.        Charing.                                                      J.  R.  C.  Heat  the  object,  and  dip  it  into  a  aolution  . 

(6)  Ute  DanieUs,  Groves,  or  Bnnsent,  imt  bichro-       [74261,1-TeatIiie  Wet  Gaa- Meter.- Yen  oan-  "'  '"PP"* 

mates.     Two  in  Mriee  will  give  enough   E  M.F.  noVdevi^  a  litto  tat  on  the  ™t  ttanX  ra^  [74276,  ]-BIeotrlo  Lighting  by  Ba 

The  nirfaoethould  be  proportional  to  the  work.  ^pu^.    xhe  new  meter  suppKd   by   the   gaa  Under  the  droumstancea  stated  (1),  the  I 

'**■  oampany  will  have  been  tested  liy  an  inspector  in  «'  battery  would  be  a  Fuller,  in  which  tha 

[74267.]— Blootrloal  Hammor.— Of  coarse  the  conformity  with  the  Sales  of  Gag  Act,  and  stamped  depolariger  has  been  replaced  with  a  n 

rod  doee  not  move.      You  must  coil  wire  round  it,  u  correct   within    the    meaning    of    the  Act;  its  chromic  add  4  parte,  sulphuric  acid  4  pal 

oonnaoted  in  series  with  tbe  bobbiUj  and  arrange  accuracy  can,  therefore,  be  relied  on.    The  quantity  20  parts  by  weight,  Tol%btthreelampeof  1 

«. 1 1  v-vk:_  ...j  — g  according  to  whether  of  gaa,  though  it  may  appear  exoeaaive,  must  have  48volta,about  26  three-pint  oaUawouldbeni 

Jnon,                       Sk.  paMed  through  your  meter,  or  it  wo3d  not  have  firrt  ooet,  about  5b.  per  cell,  or  £6  lOe.  fo 

[74268.]-I*the  Oentre.-I  would  adviNi  you  te^regittorad.    Tha  better  plan,  than,  wili  be  f or  (2)  TJa  coat  of  mamt^isjice,  «dn»ve  £ 

to  aoftan  Vour  mandrd  ■  beat  it  to  a  blood-red.    It  you  to  look  beyond  the  meter  for  the  caoae  of  of  settmg  up  and  recharging   (which  ^ 

mutt  be  verv  hard  to  withstand  a  well-tompered  complaint.    Leaky  fittings,  defective  bumen,  and  mutt  be  done  altor  ovsr^  night  t   wort, 

tool.     Toucinpindittrue  with  emery  if  it  itnot  gaa  contumed  unier  exees^ve  pregturo  maj  be  the  about  Ss.  for  each  evonmg  .bght,  about . 

tar  out  of  truffi;  it  would  be  a  very  alow  and  »t»e..   Perhaps  the  axoeptionafiy  aeveie  «&it^  we  No  dry  cells  o<m  run  a  Ump  formore  tlau 


to  tha  aodon  of  vinagar  upon  it,  which  will  produce  should  give  16 
oarbon  dioxida  gat.  Tta  inta^oetation  of  the  14  candle-powi 
aitail*  1*  another  matter.     One  might  say  that  the   meter ;  but  tha 


out  procoM  with  a  foot-lathe,     H  you  do  not  have  jnit  pawed  through  may  have  had  something  minulea  at  most. 

B  icJten  your  mandrel  yoo  can  gotten  your  to  do  with  tout  gas  consnmption  being  above  the        [71276.]— Blootric  Idghtlng,— The  01 

itre,  and  after  you  have  turned  it  up  normal.     The  condudmg   sentence  m  your  letter  able  cells  for  the  above  purpose  are  those 

1  line  down  the  face  of  mandrd,  and  leads  me  to  think  it  has.           Jho.  B.  Wabbes,  „i(h  chromic  add,  dther  sii^Ie  or  double  I 

alto  on  oentre,  to  as  to  make  them  meet  at  right  rTjofil  1- TeatlniUffBt  Oaa-KntHi-- WhsthBr  the  former  oell  be  uaod,  it  will  run  for  thn 

angle.;  yon  can  thut  replace  it  exactly  true  to  th.  »4^,t^^i/oth^"^r^1tS"tiJ^jS^^  ""VS^  ''^^'T'/n"  ""^tT    '^'^  "^  ^ 

Uhm.                                                      H,  Hiiw.  ^^^   rimple   commou-«nse   iethod  of 'lightiLg  1  ",'i^'v'^'T^ '^  ^^Th  '*  ^PLr'-Tl 

[742«.]-Scd<>mon'«   Nitre.-Whethar  this  be  burner,  and  noting  the  consumption  as  registered,  f  W""       Jf^L.     T.r-„^.?n>„TiiJ 

poMna  or  sodium  carbonate  makes  no  difference  In  London  a  bo^er  consuming   So.ft.   Mr  hour  *».  6d,  per  oeU  if  bought  complete,  bulcan 

!"..___.,._  _.^ ..■_._^ . ' --B  16  candle..    Take  a  margin,  akd  caU  it  '^L™"*}™-    T?^  ""'"""S  *°  "^S*^ 

power,  and  tert  it  if  :you  &e  by  photo-  ■^,  »^'"  ^,,^'  r.'  -f""";  „^J  "^ 

^.u»  uuBu. -,  HI-.  ■^■.  me>,«,  ..urthatisnotnecessai^.     Assume  t£.t  (he  ""^8  by  myself  I    find  «  costs  3d.  per 

jg"fronrthe^n«ar.or  burned,  when  gas  is  properly  fegulated,  consnme.  ^T^  ,"^-P«'»"5  lighted  by  the  abov. 

that  the  two  make  a  great  lot.  whidiquiok^mib.  6o,ft.  per  hour.    Let  it  bum  a  few  hours,  watching  "'^.'^ "  *"?                   ^.,.1..^^!^ 

aidea,  or  that  the  oonwUtion  described  »  "gi.- J."  tha  snSl  index  on  the  meter.     If  that  doi.  uot  give  T™  "ll             \^  *^«,    of  ^™t  n^fl«^ 

Sn.  an  apnroiimately    correct  reading,    the    meter  is  ury  c(  11  you  mennonmB  noi  come  unoer  i 

rioD  that  imd^lhenamaot  "n^m'' theanoenta  co  who  knows  his  way   about,  and  will  lake  the  ginegivmg  JH, P.  could  drive  well  a  drom 

confounded  mort  of  the  white  efBoreweuco.  which  '¥'*.*P'°^'«  *°,^"^;,  S"^?."  "  "o'  "  »«nr  diiH-  aynamo  capable  of  furnishmg  6  ^P«n.  • 

•rs  to  be  found  on  oeHain  old  locks,  stones,  and  "^^      ""TV,^   i      1         T      .B«f-metor  will  not  pressure,    fnce  of  sudi  »  dynamo  about , 

hHck  walls,  and  also  on  certain  »>ilt.  (^useqa^tly,  pa"  ?".  »t  aU  whan  tha  water  it  too  low,  and  the  £S.  accordmg  to  ftm^.    XU,  if  ™,  to 

thMe  varied  veiT  mudi  in  nature.    M^y  they  'n«Sui.'»n"»r,  Ithmk,_moro  than  3  per  oent.  on  four  hours  could  dui^  25  odlssufficiemU: 

WVecarbonatMi^  thealk»liet,audia.potLeiu^  either  s.de-a  mere  nothmg  at  pre«inlpr.ce^gag.  ui   electro-motor  for  hoa^fm  two  hot 

or  sodium  oatbonate ;  andttS  would  a^arveeoe,  N™.  Dob.  Price  of  25  ceils  about  £1  iSs.  eadi,  say,  £ 

or  •■  bofl  np,"  on  the  addition  of  vinegar.    Notice  [74252.1- BbonlalnB  Brasa.- There  are  several  "'  ■""»'"«  molar,  aooui  ic  lua.         a.  at 

alto  UMttM  addition  of  vlntsar  would  destroy  the  ways  of  doing  this:  Dip  work  in  nitric  add,  and       [74278.1  —  Baln-Oauge     aiaa«,  — ' 

peculiar  propertiea  of  theae  alkaline  oarbonata^  and  boni  off  in  an  atmoinheric  gaa- burner  ;  when  cold  recognised  sizae  now  are  Sin.  and  Bin. 

randar  ttwm  nnSt  for  glaw- making  or  for  drtoiive  bmih  with  a  stiff  hair  brugfa.      2.  Qet  what  is  As  your,  ia  so  nearly  Sin.,  I  should  advi 

poipoMt.                                            S.  BoTTOHB.  known  as  chemical  bronze ;  clean  work  free  from  alter  tbe  gauge  to  tut  Bze,  and  then  «i 
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XLSCTBICAL    COMMON-SENSB, 

By  JoiiTT  T.  SPBAauE  {"  Sigma  "). 

A  FEW  months  ago  we  had  adisciusion  ia 
these  pages  on  ether  and  electricity,  in 
wHch  I  maiutained  the  old  experimeutal 
ida&s  against  the  new-fashioned  hypotheses. 
The  supporters  of  the  latter  confined  them- 
•elves  to  saying  that  it  was  wrong  to  dispute 
notions  put  forth  by  Clerk -Maxwell  and  Sir 
W.  Thomson,  omitting,  however,  to  explain 
th&t  the  one  thing  which  these  distiDsuished 
menput  forth  tuuniaonwaa  the  use  of  taewotd 
"  ether,"  with  qu^  diderent  ooncoptionB  of 
irhat  the  word  meant,  and  quite  diSeient 
and  incompatible  ideoe  as  to  the  operation  of 
the  hypothetical  agent.  In  hope  of  finding 
■ometEing  more  substantial  thfui  shadows  to 
oontendwith,  I  transfeirad  the  field  to  the 
Elrctrkian,  wilii  the  result  of  an  immediate 
Tevponsetrom  someof  the  adherents  of  the  new 
nohouB  which  Uieyoall  "  orthodox  "  because 
some  of  the  profeMors  hare  adopted  them  for 
tiuee  or  four  jearB,  and  a  request  to  put  my 
TiewB  in  the  form  of  a  series  of  articles,  now 
completed  and  awaiting  reply. 

2.  The  Editor  of  the  KkdrMan,  himself  a 
diaonde  of  the  new  orthodoxy,  in  noting  the 
coaafuaion  of  my  articles,  says :  "  His  views 
•le  of  a  thoroughly  oODunon-sense  character, 
bnt  ftTQ  not  in  acoordance  with  the  received 
teadiings  of  the  present  day.  Mr.  Sprague 
haa  done  his  beat  to  shake  the  orthodox 
docfarines."  Now  that  is  exactly  my  wish 
— to  be  thoroughly  common-sense,  and  if  the 
orthodox  docmnes  are  not  of  a  common- 
mnm  nature,  wise  people  will  have  no  desire 
to  ttgiM  with  them,  '  As  the  discussion 
cdgmated  in  them  pages,  and  the  subject  is 
d  gnat  importance,  I  think  it  well  to  give 
V  "enr"  readera  a  clear,  concise  summary  of 
!  nj  aigument,  and  I  am  content  to  call  it 
"  ~  1111000  -  sense  eleotrioity."  'When  tho 
jr  aide  have  delivered  their  attack  on  me 
L  Md  defended  their  own  doctrines,  I  propose 
,  It  let  OUT  readers  know  what  they  have 

i  3.  ^10  quBstioi  at  issue  is  this :  Does  the 
E  Aobto  current,  or  what  we  call  current, 
-  ray  the  "energy"  by  which  work  is 
»,  along  and  tiiiough  the  conductor  ?  or 
■  tks  cnnent  a  subordinate  incident,  and 
"  energy"  travel  to  the  work  by  a 
__ii"  outside  the  conductor?  Mr. 
V  Heariaide,  taking  up  the  susgestions 
0  Qetk-Maxwell,  has  had  a  great  doal  to  do 
,Uh  the  derelopment  of  the  new  notions,  so 
gvOl  state  that  side  of  the  question  in  hia 
^""li,  eepecially  as  I  must  confess  roysolf 
e  unable  to  form  any  intelligible  con- 
^  ,  ioo  of  the  meaning  of  these  views. 

*■  Mr.  Ueaviside  says  that  the  battery 
""""  raouroe  of  electricity  acts  upon  the  di- 
!  primarily;  that  disturbances  are 
^ted  through  the  di-electric  at  tho 
.  d  of  light;  that  electrial  conductors  act, 
kitagaida  internal  propagation,  not  as  cou- 
^traa,  but  rather  as  oSatmctors,  thougli 
>^_act  as  conductors  in  another  senso  by 
\g  the  electro-magnetic  wavoa  along 
-»  naths  in  space,  instead  of  allowing 
a  to  oe  spread  abroad  in  space.  There  is 
toa  to  believe  that  it  ia  not  the  air,  but 
wthing  between  the  air  molecules,  that  is 
electro -magnetio  "medium"  ottrang- 
non  of  energy  all  round  tbo  wirus 
■llelto  it.  All  space  must  he  conceived 
be  filled  with  a  medium  which  can 
pert  diaplacement  and  induction,  that 
»  di-electrio  medium.  The  energy  cuiT^ut 
noes  continuous  in  the  ui- elect  tie. 
■  nmnd  an  external  conductor  in^tiMil 
aolering  it,  and  finally  reachoa  tin 
Aaetar  to  which  the  battery  is  con- 
.'OU  UIL-Ve.l8«a. 


v;oVidHVdrfvtfct--|--|///|-l^ 


nected,  penetrating  which,  it  terminates. 
The  transmission  tales  placo  entirely  through 
the  di-electric.  What  thru  ia  the.  win  i  It  i« 
the  sink  into  u'liich  the  ciiergf/  is  poiirri} /n-m 
Ike  di-dectri<:  and  there  •nieU'L  I  am  using 
Mr.  Heaviside's  exact  words,  but  I  have 
oollected  them  from  many  difforent  places. 
Aa  to  the  last  remark,  he  adds,  "  All 
diiHoultioa  now  vanish."    I  do  not  find  it  so. 

3.  He  also  says :  "  The  e'irrnd  in  the  trier  ia 
aet  up  by  tho  energy  transmitted  throuyh  the 
■medium.  Here  then  we  have  a  distinct 
rerludio  ad  absurditm.  The  current  cannot 
exist  till  energy  is  supplied  to  it :  neither 
current  nor  energy  are  derived  direct  from 
the  battery;  because  (1),  as  to  current,  we 
are  told  it  is  due  to  the  energy  entering  the 
conductor  from  apace,  ('i)  The  energy  goea 
from  the  source  into  space  in  waves,  which 
we  ore  distinctly  told  are  electro -magnetic 
and  identical  in  nature  with  waves  of  light. 
The  energy  of  the  electric  source  then  loaves 
it  aa  radiant  energy,  juat  as  the  energy  of 
a  lamp  does.  Afoif,  i''h-it  hrinfjs  it  Uirk  tu  the 
wire!  Not  the  mere  wire — that  ia  quite 
inert,  unless  connected  to  the  source  from 
which  it  dorivoB  neither  current  nor  energy; 
not  the  current,  for  that  doea  not  exiat  until 
the  energy  has  returned  to  the  wire.  I 
await  wiUL  some  interest  tho  selection  by  my 
opponents  of  the  particular  horn  of  that 
dilemma  on  which  mey  propose  to  fix  them- 
selves. 

G,  Prof.  Silvanus  Thompson,  too,  declares 
that  "  Tho  energy  of  a  so-called  cuixent  ia 
not  transferred  longitudinally  along  the 
substance  of  the  conducting  wire  ^as  used 
to  be  supposed),  but  ia  traaaferred  into  it 
sideways,  travelling,  not  along  the  wire,  but 
across  the  insulaung  medium  which  sur- 
rounds it.  Insulators  convey  the  energy, 
and  do  not  dissipate  it,  whilst  conductora, 
so-called,  dissipate  the  energy  and  do  not 
convey  it."  iJr.  Oliver  Lodge,  too,  says 
that  couductora  conduct  nothing,  not  oven 
an  impulse.  To  sum  up,  the  conductor  is 
nothing  hut  a  "waste-pipe"  for  energy, 
which  embarraaaea  the  real  "  medium.''  and 
it  has  no  actively  useful  functiou  to  fulfil, 
only  we  cannot  do  without  it. 

7.  It  waa  to  all  theso  wanton  hypotheses 
asserted  as  facts  that  I  applied  tho  term 
"  ethor  nonaenao  "  which  bogan  tho  discus- 
sion, and  I  see  no  reason  to  withdraw  the 
tona.  I  will  now  opposo  coramon-aeaae  to 
if.  I  hold  that  all  the  facts  of  the  electric 
<turront  demonstrate  thut  the  source  aonds 
Qut  no  energy  unloBs  a  conductor  completes 
ui  closed  circuit.  A  waste-pipe  would  only 
need  one  connection — scarcely  that,  if  energy 
enters  it  anywhere  and  anyhow,  merely  to 
go  to  waate  ;  breaks  in  ita  circuit  would  in 
no  way  interfere  with  ita  power  to  dissipate 
energy.  But,  aa  a  known  fact,  the  perfectly 
cloBod  circuit,  and  tho  current  in  it,  are 
absolute  conditions  of  the  delivery  of  energy. 

8.  I  maintain  that  tho  energy  and  the 
current  are  linked  together,  the  current  being 
tho  agent  which  transmits  the  energy,  and 
that  the  current  ia  a  motion  of  the  piirticlei^ 
ol  matter,  involving  friction  or  resistance. 
;iud  the  expondituTO  ot  oniTgy  on  tho  smnp 
|)i'eciso  laws  which  aintrol  all  mechanic4it 
1 1 1>"  rat  ions,  lanvtUat  the  eoiiditiona  of  thi- 
.il.'Ctr io  currfnt  aiid  of  thu  hydriinlic  current 


that  tho  0 


I  related  to  thu  atomic  func- 


tions and  motions  of  matter,  while  the 
other  is  related  to  mechanical  motion  of 
matter  in  masaes. 

9.  This  leads  to  an  apparent  difference 
which  is  the  real  cause  of  the  adoption  of 
Uie  new  doctrines.  The  hydraulic  current, 
ns  knonnt  in  pradicr,  and  its  energy  are 
absolutely  coined  to  the  conductor,  while 
surrounding  space  and  matter  are  influenced 
by  Uio  electnc  current,  though  it  also  is 
confined  to  ita  circuit,  just  as  tho  water  ia. 
But  I  will  show  that  this  distinction  has  no 
real  existence  ;  that  it  is  due  to  comparing 

rial  and  limited  conditions  of  one  with 
whole  range  of  conditions  of  the  other; 
and  that  all  the  phenomena  of  the  electric 
circuit  are  reproducible  in  the  hj-draulic 
circuit,  exoeptmg  those  which  are  distinctly 
atomic  functions  of  matter,  i.e.  the  magnetic 
and  chemical  actions  of  the  electric  cun-ent, 
though,  as  regards  enei^',  oven  these  havo 
their  hydraulic  analogues. 

10.  Let  us  first  atete  dearly  what  are  tho 
special  fjienomona  of  the  electric  cii'cuit  and 
actions. 

{'i)  fUirrent,  admittedly  a  function  of  tho 
conductor,  exactly  equal  at  every  part  ot  the 
circuit,  including  the  source.  This  is  no' 
diminished  (once  existing)  by  any  of  its 
actions ;  it  ia  not  transformed  into  work,  &c. 
This  is  a  phenomenon  of  the  "conductive 
circuit." 

[h)  Mui/iitlism  existing  in  closed  rings  in 
and  around  the  conductor,  equally  in  every 
part  of  the  ciriuit,  and  proportional  to  the 
current. 

(r)  Hetit  developed  iu  the  cvwl'^dnr :  on  one 
theorv  as  the  analogue  of  mechanical  friction, 
of  which  it  obeys  the  laws ;  on  the  other 
theory,  a  pure  waste  of  energy,  to  relieve  the 
"medium, "and  producing  the  current  asa 
mode  of  dissipating  this  energy. 

((/)  Stulie  ehelric  etrtsi.  Or  charge  outside 
the  conductor,  proportioned  to  tho  voltage  or 
E.M.1\  at  eocii  part  of  the  conductor,  and  to 
the  nature  of  tho  surrounding  mvdium.  This 
is  a  phenomenon  of  tho  "  inductive  circuit," 

((■)  Khdrir.  preBiure  or  stress,  independent 
of  the  surrounding  matter,  but  proportional 
to  the  E.il.F.  or  voltage  existing  between 
any  two  parts  ot  tho  conductive  circuit,  pro- 
portioned to  the  intervening  resiHtauce,  and 
measured  by  what  is  called  tie  slope  or  tall 
of  potential  along  the  circuit. 

(/)  (.7irmi>'(;/»iir(ii)in,  proportioned  exactly 
to  the  current,  and  relateil  to  tho  molecular 
structure  of  the  substances  which  form  the 
conductor. 

{•/)  Chemical  eacnjij  related  solely  to  tho 
chemical  affiaitiea  of  the  substances  the  cur- 
reut  travels  by  and  acts  on. 

11.  Of  these  (»)  currout.  ('■'  mipnetism, 
and  (/)  ohamiam,  are  relatud  to  thu  nature 
and  structure  of  matter ;  (c)  heat,  {'/)  electrio 
charge,  and  (fl)  chemical  energy,  are  work 
done  by  onergy ;  also  [e)  heat  and  '^ii  chemical 
energy  are,  together  with  any  "  work  "  done 
outside  tho  circuit,  finally  oxpandi-d  energy; 
while  iu  (t)  magnetiam  and  {•';  charge, eueiKy 
is  eterod  temporarily,  and  sent  into  the 
circuit  when  connection  to  tho  sourci;  cea«os. 
Theso  two  functions,  with  the  iii^ilin  ot  tlio 
conductor,  constitutcthe"solt-iuduftion"of 
the  circuit,  now  gi-nemlly  called  its  "in- 
ductuiico."  I  think  wo  ou^-ht  to  Mlow 
nature  and  treat  them  s^jpariitrly,  andl  haiTi 
adopted  the  term  "  magn.jl.u.co  "to  ivprcscat 
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Uie  energy  stoied  in  the  ma^etio  functdonB 
of  tlie  curreut,  leaving  "inductance"  to 
mean  the  energy  stored  in  BO'Callad  electric 
induction  or  diarge.  They  are  measured 
together  in  the  new  unit,  the  Henry,  aecohm, 
or  quadrant ;  and  they  will  he  linked  together 
in  the  term  ' '  initial  ahsorbed  energy  " ;  bat 
they  are  two  distinct  actions,  and  ought  not 
to  be  n^entally  confounded. 

I  have  endeavoured  to  form  a  diagram  of 
tiieae  actions  in  Fig.  1 ,  where  S  is  the  source, 
shown  as  a  turbine,  in  view  of  the  hydraulic 
analogy  to  be  shown  later ;  the  current  is  the 
arrow  traversing  the  whole  (which  should  be 
a  olosed  urcle,  however,  if  that  bad  been 
o6nTenient  for  other  purposes) ;  D  is  a 
decomposition  cell,  or  voltameter,  from 
which  arrows  show  energy  issuing  at  each 
pole ;  A  represente  an  arc  light,  abo  giving 
ofl  energy  88 work — i.e.,  as  light.  The  cross 
arrows  h  show  heat  given  off  proportioned  to 
the  resistances  of  each  part  of  the  circuit ; 
the  dotted  lines  M  represent  the  magnetio 
field,  equal  everywhere,  irrespective  of  the 
leoBtance,  or  of  the  energy  expended  or 
present.  The  arrows  ee  represent  energy 
supplied  from  outside,  where  the  source  is  a 
djiuuno,  and  the  internal  short  arrows 
issuing  from  the  source  show  the  ener^ 
travemng  in  the  conductor,  but  in  bouk 
directions,  as  wOl  be  explained,  and  as  is 
the  fact.  The  dotted  arrows  I  show  the 
eleoiiio  stresses  d  and  e  outside  the  bonductor, 
and  in  the  inductive  circuit.  This  ^ud  the 
other  figures  I  may  use,  appeared  in  the 
Eledrician  in  the  course  of  my  articles  on 
tile  "  Electric  Current  and  ite  Laws," 

13.  We  have  now  to  trace  the  actions, 
using  the  simplest  processes,  as  should 
always  be  done.  Much  confusion  and  much 
uBelesa  bypothesia  is  due  to  people  investi- 
gating and  reasoning  from  complex  actions, 
instead  of  commencing  with  clear  and  simple 
ones,  and  then   following  the  teachinj 

tibese  info  more  complex   conditions.     

nature  cf  the  electric  current  and  circuit 
should  be  studied  when  they  are  acting 
eteadilv ;  but  our  modern  philosophers  prefer 
to  wort  on  the  disturbed  conditions  of  the 
"  variable  periods,"  the  phenomena  of  inter- 
mittent and  alternating  currents.  I^ese  are 
of  great  and  increasing  importance;  in  fact, 
it  is  their  practical  utility,  lately  discovered, 
that  has  Started  the  new  theories.  But  still, 
as  a  fundamental  scientific  principle,  wi 
ought  to  build  from  a  foundation  in  simpli 
actions.  Should  we  begin  to  study  the  work 
of  steam-engines  by  toe  slipping  and  jerk- 
ing of  a  train  when  stoiting,  or  judge  the 
jtnndples  of  steam  navigation  by  the  rushing 
water  set  up  as  a  vessel  leaves  the  wharf  ? 
We  might  get  at  some  queer  theories  in  that 
way;  but  that  is  just  the  process  which  oui 
great  mathematical  electricians  have  adopted. 


TAN     HEURCE'S    lUPAOTIS 
MICHOSCOPE. 

IN  onr  report  of  the  meeting  of  the  Quetett 
MicrOBCopical  Club  on  p.  1T9  mention  ir 
mode  of  the  new  microscope  dSsigned  by  Dr.  Vai 
Heurck,  of  Antwerp,  tor  photOKr^iphic  aud  high 

Kwer  work.  This  ioattumei't  hus  been  made  ti 
'.  ViiaHeurck'aBp<>i'i6cHtion  by  Mesara.  Watson 
and  Bona,  of  Uigh  Ilolbom,  and  ia  illuBtnted  ' 
the  annexed  eugisriiig.  Ita  chief  teaturea  a 
Uuit  it  is  a'iBolutely  rigid  throughout,  that  it  has 
fine  adjiutmeuta  for  both  body  aod  substage, 
which  can  be  wrirked  aimultancouely,  and  that  it 
i*  compact,  ichile  combiuiug  every  convenience 
for  the  moat  delitate  work — the  fine  adjuat- 
menta  being  believed  to  be  the  mnat  perfect 
■  over  constructed.  The  bod;,  with  the  draw-tube 
-cloud,  is  18  lentimfclres  hmg— the  Continental 
'length  ;  bat  with  the  draw-tube  out,  it  ia  of  the 
.full  length,  th.it  ia,   26  centimerrea,  or  a  litUe 

smooth  SB  posoibte,  while  the  flue  adjuatment 
worka  without  tbe  least  lateral  moTemeot,  and  ia 
possibly  the  btiat  that  can  be  derieed— at  any 
rate,  it  leavca  ni<iiung  to  be  desired,  even  lor 
Ipicro-photogrHphic  work.     The  stags  is  4Jin.  in 


diam ,  with  concentric  rotation  and  lin.  motion 
either  direction,  being  alas  very  thin  while 
abaolutely  rigid.  The  fine  adjuatment  of  the  sub- 
atage  is  worked  by  a  milled-headed  actew  from 
the  npper  aurtace  of  the  stage,  and  it  cali  be  uaed 
at  the  aame  time  as  the  body  fineadjuntiuent:  the 
new  microscope  ia  the  only  instrument  in  which 
the  two  motions  can  be  used  aimultaneoualy.  In 
fact,  this  new  nucroscope  has  been  ao  thoroughly 
thought  out  that  it  takes  the  first  place.  It  u  as 
compact  as  poaaible,  the  case  containing  it  aud 
the  aooassanea  being  only  ISin.  by  9in.  by  Tin. 
Dr.  Van  Heurck  is  evidently  well  aatisfied  with 
it,  and  the  fallowing  extracts  from  hia  new 
edition  of  the  "Traits  da  Microecope"  will 
fully  explain  what  he  thinka  of  the  manner  in 
which  UessiB.  Wataon  and  Sana  have  carried  oat 
hia  deaigu.  The  makera  have,  in  fact,  to  uac  a 
common  eipresaion,  left  no  atone  unturned  te 
produce  an  inatrument  which  should,  and  will, 
take  the  first  place  amongst  microacopea.  The 
desctiption  of  the  instrument  by  Dr.  Van  Heurck, 
extracts  from  which  we  give,  will  render  tile 
points  o(  excellence  clear  to  microscopiata. 

' '  The  toot  of  the  instrument  ia  of  the  horse- 
shoe  ahape,  bronzed,  and  has  at  the  toea,  nearthe 
edges,  three  holes,  fitted  with  piecea  of  cork  pro- 
jecting alightly.  The  object  of  these  piecea  of 
cork  ia  to  prevent  all  vibration  being  commuui- 
oatedby  the  table  on  which  the  inatrument  stands, 
alao  the  alipping  of  the  inatrument  and  the 
scratches  which  the  aharp  angles  of  the  foot 
would  occaaion  on  a  polished  table.  A  short 
brass  pillar,  with  a  joint  at  the  top  te  allow 
the  instrument  te  incline,  aupporta  the  whuU 
microscope.  A  clamping- acre  w  permits  of  thi 
instrument  being  fixed  at  any  desired  incliantion. 
bat  it  is  ao  well  balanced  as  to  render  this  ahnoet 


The  stage  turns  on  its  own  axis.  Ii 
small  gliding  plates  te  keep  the  rotating 
ita  beainngH,  there  are  three  platca  wit 
springs.  The  result  is  that  a  very  soft 
is  obtained,  and  at  the  aame  time  b 
rigidity  in  any  poaition — thia  also  witht 
a  cog-wheel,  which  generally  gives  liti 
after  it  has  been  used  aame  time, 

"  The  fine  adjustment  is  af  extreme  ■ 
and  of  precision  surpassini^  that  of  all  th 


scopes  in  i 


ir  collection.  Eachtu 


lofth- 


head  corresponds  te  I'ath  of  a  millimetre, 
adjustment  is  so  perfect  that  it  ia  Be: 
the  iJoth  of  a  turn,  that  ie  ..Au  of  a  mill 

"NoiT  comei  the  substage,  which  we 
pose  kept  for  the  last,  having  in.  this 
point  out  improvements  wMch  havi 
existed  in  any  other  microscope.  The  ci 
can,  of  couTBO,  be  centred,  and  can  bo  : 
lowered  by  meana  of  the  rack  and  pinio: 
addition,  it  is  fitted  with  a  fioe  adjua 
great  delicacy,  allowing  of  the  perfeel 
ment  of  the  condenser  (an  odj  ustment  e 
Bary  in  many  cases  and  not  yet  suj 
appreciated] .  In  the  few  other  instrui 
which  thia  has  been  previoualy  fitted,  it  1 
oairied  out  by  meana  of  a  single  acrei 
givea  a  coarse  movement,  and  a  loal  of 
the  change  of  direction.  Here,  the  fini 
ment  ia  working  with  a  lever  as  in 
udjustment  of  the  body,  and  the  milled- 
this  adjustment  comea  above  Uie  atagea 
close  to  that  of  the  body  fine  adjuatmo 
can  therefore  obtain  a  great  precisioD,  a 
the  two  Qne  adjuatments  simmtaneoualy 
hand." 

Making  every  allowance  for  the  nisi 
the  desigQar  would  naturally  award  t« 
device  when  carried  oat  in   ths   most 
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loom.  To  DM  an  old  M<r  m*  th&t  it  u  itroigbt, 
pimoh  out  all  kinki  that  can  be  removed  with  the 
nngen,  anng  a  baaunra  to  kill  the  Tsat.  See  that 
th«  Mv  it  utraight  on  the  bMk-edaa.  Jadidons 
hanmiering  will  alone  eoie  thia  tcoubte.  If  there 
be  a  kink  tliatiiaiuiot  be  atraighlened  by  a  hammer. 
mtttheaaw  in  two,  cutting  out  tha  kinky  parta  and 
bndoB  np  again.  Feneveia  in  thii  treatment 
onto  the  bbw  i>  atraight,  then  bnuse  up  for.  good, 
Mt  and  file,  and  the  tool  ii  ready  for  work. 

In  mnning  a  aaw,  neter  force  it  through  hud 
wood.  Ititdoa'tcut  readily,  aa  fut  as  the  wood 
il  preooited,  then  tba  law  needa  filing,  and  pro- 
Iwbl;  tetting.  Feed  the  tsw  with  easy  correa,  and 
never  lue  a  Uade  which  dodgea  ;  a  saw  which 
dodgM  il  Invariably  dull ;  probably  the  gnidaa  are 
worn,  and  new  one*  are  needad.  Never  atop  a 
nw  in  the  middle  of  a  cut,  onleaa  it  ia  utterly  un- 
poantde  to  flniah  from  one  angle  to  another  without 
atMiping.  Wbtaenx  a  bano-aaw  ia  itoppad  in  a 
ont  it  leavea  a  longh  place,  which  ia  often  badly 
lidKad.  Tb»  leBion  ia  that  whan  a  aaw  ia  cutting 
it  S  b«nt  •U^tl;  backward,  and  when  the  work- 
man itopi  ud  toma  his  work  in  the  required 
dirsotian,  the  aaw  goea  forward  in  a  etraight  line  a 
dittauM  eqaal  to  wbioh  it  waa  bent  baokwarda. 
With  vei7  nanow  aawa  thii  leavai  an  awkward  jog 
in  thewrak. 

Pteaa  tho  work  to  the  aaw  in  a  smooth,  easy 
anrv« ;  foroe  it  up  no  factor  Uum  than  the  bUds 
will  out  easily,  and  when  the  Job  ia  flniahed  it  will 
look  KB  though  done  by  a  workman,  instead  of 
bavins  being  hanunered  out  of  thunder  and  a,  rock 
by  a  pok-axe  oupenter.— TAe  Tradiiman, 


removal  of  the  obatmcting  arm.  by  dcop^g  tlie 
diao  or  oounter  into  a  ilot  at  the  top  of  the  Iia&  of 


thBOt__. 

English  patent  No.  2,638,  of  ISTO,  waa  entitlMl  a 
**  vending  maohina,"  and  waa  intended  to  be 
used  for  selling  "  varioua  articles,"  althongh 
"bottlsa"  are  the  only  thinga  ipeaScally  men- 

Of  tha  forty  patents  granted  in  the  United  States 
prior  to  1888  for  coin -oon trolled  machinea,  soma 
were  of  incb  a  charaoleraa  to  adapt  them  for  public 
□la  only  in  localitim  where  the  people  were 
exceptionally  honest.  This  defect  waa  so  glaring  in 
Bome  of  them  that  when,  some  yean  ago,  an 
invKntor  offered  his  patent  foraaleto  a  large  manu- 
facturing company,  the  manager  of  the  company 
oonvinoed  bim  that  his  machine oonid  be  "  beat"  in 
thirty-eight  different  ways.    Of  coone  there  was 

The  principle  upon  which  many  of  the  earlier 
coin- controlled  uparatoa  wore  oonitruoted  is,  as 
akeadj  intimatsd,  at  least  two  thouaaud  years  old, 
---' illustrsted   snd   described  in   Heron's 


and  other  Uachines,"  published  in  Hew  Tork  in 
1S42.  Thia  device  waa  employed  by  the^priesta  at 
Alexandria,  in  Bgypt,  at  the  time  mentiDned,  tor 
selling  " lustra]"  water  to  (heir  pariaMoners.  In 
Fig.  2,  A  ia  the  case :  B,  the  water  tank ;  C,  a  levsr, 
the  ontar  end  of  which  ia  a  coin  pan,  and  the  inner 
end  ol  which  ia  attached  to  a  valve  rod,  D ;  E  is  a 


Hit  S,  1891. 


being  quits 


change  is   made,   their  t 

The  apparatns  in  Fig.  4  sell*  coffee,  tea,  cocoa, 
dUtbet,  maocamons,  ioed  water,  pingerbaer,  n^ 
berry  aymp,  and  Usonita.  The  liquid*  are  kept  m 
oompamnentt  lined  with  non-oonancting  matadal, 
and  each  kind  of  liquid  ia  delivered  from  a  diffont 
faucet.  Cups  saoored  by  chains  are  kept  at  the  «des 
of  the  esse.  The  onstomsr  tarns  tha  pointtc  D  to 
indicate  the  article  desired,  drops  his  coin  in  the 
slot  adjacent  to  the  name  of  the  drink  wanted,  and 
it  is  delivered  by  the  fauoet.  The  biacuita  an 
carried  on  an  endleas  belt  (Qot  shown) ,  set  in  apacs- 
tion  by  more  oomplex  mechaniim,  and  are  deliversd 
on  the  tia^s  alkown  at  L.  This  apparatu*  ha*  been 
patented  m  Enf^and  and  in  Oermany. 
-  Id  patent  No.  376,021,  whidk  is  a  nenrapua* 
selling  machine,   provision  ia  made  for  vmaing 

Bpen  of  savarsl  diffanot  jprioet— Hty,  one  cent, 
0  ««nt.,  three  oent,  and  nveoent.  papen— than 

^  di^ere 


sing  senrate 
introllea  appa 


lie  papara  are  piled   in  compartmaita,   eMb  ol 
rhich   1*   coverM  br    a    flexible   apron   haviu 

nrlnrmMnaA  nAtntiA    tn  fit   nvar  ninn  nn  m.  mhitt. 


FEHVY-IH-TH1-8L0I  KAGHIKBS, 


Huub  wpmait  ui  luur  jmuv  uhvq  hsou  ubtwiwu 

. practicability  the  now  wdl-known  "  penny-in-    < 

the-alot "  maohinsa — a  class  ol  appaistus  entirely 
nnknown  in  efthei  conntn  at  tlie  beginning  of  that 
Uma,  ao  br  as  eonuneroialpnrpoass  were  ooncmnsd, 
■Uhondi  the  prinoiplB  iraa  thousands  of  years  old. 
Li  f*^  np  to  tha  beginning  of  ISSS  only  aboat 
forty  patents  had  be^  Issued  Itom  the  United 
State*  Patent  Office  for  such  devices.  So  rapidly 
ha*  the  act  been  developed  that  np  to  the  prtaent 
time  there  have  been  issued  from  that  office  about 
torn  hundred  patents,  and  it  baa  been  found  necas- 
mtj  to  estabUab  a  new  daaa,  entitled  "  Coin-con- 
troued  Apparatns,"  said  class  being  divided  into  24 
snb-claaaes,  the  latter  based  upon  line*  of  prtMnt 
and  anticipated  growth  in  various  forms  of  the 
devioes.  Aa  manj  patents  have  bem  granted  in 
England  as  in  thii  country  for  the  eame  kind  of  , 
■laobina*,  while  a  large  number  have  been  iaauad  in 
Oennany. 
One  may  now  drop  a  coin  in 


X  of  candy  ; 


i  get  there - 
c  exhibition,  a 


boots  blacbnt   . 

game  of  base  ball,  a  hone  race , 
■oda,  lemonade,  mmeral  water,  a  cap  of  tea,  a  cup 
of  coffee ;  or  have  a  spray  of  perfume  thrown  on 
his  handkerchief  ;  or  sand  a  telephonic  meesa^ ;  or 
eojoy  an  electric  abock,  teat  hia  lungs,  aacertam  his 
rtpKlDa  capacity ,  have  his  heisht  measured,  get 
>VeighaO,  and  have  tha  result  of  both  the  latter  and 
the  date  of  the  occorreucea  printed  on  a  oard  and 
delivered  to  him ;  or  get  a  postal  card,  a  postage 
stamp,  a  newspaper ;  or  borrow  an  opera  glau,  a 
Ian,  a  book  ;  or  have  his  age  told :  or  set  b  phono- 
graph in  operation  and  "  hear  the  band  play  ;  "  or 
get  nis  life  insured,  or  have  hi*  picture  taken ;  or 
get  an  "  original  package,"  or  have  an  autiimatan 
Ibrow  dio«  and  win  (or  loae)  a  prize.  These 
IS,  besides,  ajlapted  for  otiier  purpoaea 


□  articta :  C,  a  handle 


letheoi 


3  the  0 


e  the  hook 


lever  and  tip  the  latter  so 

from  the  receptacle ;  and  F,  an  opening  in  tha  caea 
of  auch  a  size  as  to  allow  but  one  artida  at  a  time 
to  be  delivered  when  the  handle  ia  drawn  out. 
Wheu  a  coin  is  dropped  in  the  slot  (not  ahown)  at 
the  outer  side  of  the  case  it  runs  down  chute  E,  and 
tips  the  lever,  and  the  purchaser  drawa  forward  the 
handle  C,  takes  out  the  artide,  and  puahea  back  the 
handle  and  drawer ;  or  the  drawer  may  be  retracted 
by  a  spring  or  weight.  H  is  tha  money  till. 
Thafifat  patent  showing  anything  analogooa  to 
-'  — -n-controllea  apparatus  was  granted 


wbitii  payment  a  disc  or  "  counter  "  was  given 
passenger.  An  arm  normally  extended  over  each 
seat,  BO  aa  to  ^vmt  its  being  used.  A  chute  lad 
to  a  lock,  which  might  be  operated,  to  allow  tho 


coin  alot.  Upon  dropping  a  coin  into  the  alot,  it 
would  fall  on  to  the  pan  and  of  the  lever,  depiwmg 
it  and  raising  the  valve,  thua  allowing  the  hquid  to 
flow  oot.  As  aoon  aa  the  ooin  rolled  oft  the  pan  the 
valve  reseated  itaalf,  and  the  Sow  waa  stopped 
until  another  coin  was  deposited.  That  mighthave 
worked  succeastully  two  thousand  jean  ago.  The 
small  boy  of  the  present  day,  however,  would  have 
Boon  run  the  tank  dry,  had  it  contained  anything 
good  to  diink,  without  speudiug  a  penny. 

Many  of  the  apparatus  require  the  aid  of  tha 
would-be  customer  to  obtain  tha  article  after  the 
coin  baa  been  deposited,  aa  by  puahing  in  a  lever 
or  pulling  out  a  drawer.  Othen  act  entirely 
automatioally  aftar  the  coin  has  been  depoaited. 
Some  of  the  latter  have  mechanical  motor*  to  aid  in 
thair  operation,  while  others  are  actuated  by  elec- 
trical energy. 

Host  of  the  apparatus  are  provided  with  auto- 
matic means  for  dosing  the  coin  dot  when  the  last 
article  has  bean  delivered,  and  also  for  expodng  a 
sign  to  that  effect,  so  that  tha  money  of  the  cus 
tomer  may  not  be  lost  to  him. 

In  Fig.  3  ii  illuatratad  a  typioal  apparatus.  A 
curved  skdeton  coin  shoot,  i,  leada  to  a  lever,  O, 
■upportiDg  a  coin  pan.  E.  The  artides  aro  piled 
in  compartment  B,  the  lower  one  bdng  directly  in 
front  of  a  jirojeotioD,  rf,  of  a  delivery -elide,  D, 
which  latter  ia  provided  with  a  handle,  E,  extend- 
ing in  front  of  tbe  frame,  and  having  a  retracting- 
spring,  (f,  at  its  rear  end,  On  plate  D  is  a  vertii^ 
projection,  J,  which  normally  rest*  i^aiost  the 
timer  and  of  Uie  lever  O,  the  latter  thus  preventing 
the  forward  movement  of  the  deliveir-shde.  When 
a  coin  falls  upon  the  pan  H,  on  tha  forward  and  of 
laver  (),  the  inner  end  of  the  lever  is  raised  above 
tha  projectioo,  and  a  poll  at  the  handle  causes  the 
dide  D  to  push  out  the  articta.  A  spring,  /,  under 
the  pan  H,  reelores  the  lever  to  its  normal  position 
when  tha  allda  ha*  baea  drawn  in  by  apringij*. 

The  machine  for  which  patent  No.  3SB,369  wa* 
allowed  sdls  newapapen  and  mokes  diauge — the 


dropped 


ige  being  preferably  kept  in  envelopes.    Tbe 
'"■"    ""'"iged — of  aapeciflcdenor  *     " 
dot,  when  the  chansa 


_,   — ,__  _._  .different   , 

slot  leading  to  a  pan,  the  depression  of  which  pan 
lowers  a  swp  sufficiently  to  allow  one  paper  to  slide 
ont,  the  paper*  b^g  folded  and  retained  in  indined 
piles.  Tlu>  apparatus  regislen  the  number  of  artide* 
■old.    There  are  other  patented  machines  l^  wbioh 


MiT  8,  1881. ENGLISH  MEQHANIO  AND   WORLD  OF  SOIENOE :  No.  1863.  '     ,  ^       221     '       ' 


11  dropped  into  k  ahoot  which  cansec  it  (the  ooin] 


Ni  ttat  Md  of  the  Isrer  lelsuiDg  shaft  Q,  I  intenial  aat,  which  woAi  oa  vsitioal  tcnw  F.  I  leoeptools  ii  »  nirias-retnicted  plnnsBi,  K.    ITptni 

■^princcsBMithe  Inln  of  gMn  to  operate   CjUndar  A  hu  a  apfially  uraiiaad  raok,  B,  apon   pt«Hliig  down  me  pliuiger  the  tiqoid  iaforeodmA 

Int  «at  A*  •Bt-«ff  ihaat.    Tha  nured  ohate '  it,  with  which  eogagaa  pinion  D,  lAIab  iMtor  ii '  Bne  qmy  oat  ot  tike  nozzle  i  upon  the  handkccAIaC. 
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)n«sn«  of  detecting  Burh 
objrct  to  bo  attamed  ii 
nrnch  lesettfcli. 

The  railwsy  compnniei  of  Groat  llritain  carried 
last  faar  nbout  800  millions  of  poesongcis,  of 
vhom  only  IS  irerc  killed  \iy  nccidonta  to  tinlns. 
rolling  filocli,  permanent  way,  or  other  cauBei 
coimectEd  with  theii  conveynnre.  From  the  lame 
cauMB^DS  passengm  ^oie  injured.  Thie  is  n 
locord  which  comiviies  VE-ry  invouraUy  willi  the 
DDiii1>«t  ol  fatal  ncciiicntB  uiid  injuries  topeisoim 
in  the  etreeta  of  London  durin);  tho  aame  period, 
and  it  also  irlande  well  beBide  thut  of  the  nilway 

r'  em  of  nny  other  country.  It  thould  he  8t«t<d, 
,  that  lor  every  paBsenger  killed  or  injured  in 
this  country,  the  rnilway  tompanie.^  hiivo  to  pny 
compenialion  on  a  far  heavier  scale  than  eiiBtB  in 

The  I'hofogiaphic  Convention  will  meet  nt 
Bath  this  yc&r,  commencing  on  .luly  (i.  The 
Bath  i'hotognipbic  Society  huTO  placed  their 
rooms  and  dark  closet  nt  the  ecrvice  of  the 
viailora.  Mr.  J.  J.  liriginshaw,  128,  Southwark- 
etreet,  (^,E.,  is  the  hoii.  aec.,  aud  will  givo  any 
required  information. 


LETTEES  TO  THE  EDITOB. 


SBLENOOBAf  HIOAL  :   FHOOTLIDBS, 
WABOENTIN,    *o, 

[32292.  ]-~Tin!  iocloaed  sketch  of  thu  region 
which  includes  these  iuterciting  foimatioiis  may 
pathaps  he  acceptahle  to  soma  of  your  hIbiio- 
giaphical  reoden.  Itwusuiideiui  April  21,  Kb.  Ism. 
to  lOh.  lOm.,  with  a  power  of  ^fil  ou  my  " 
reflector,  and,  though  fur  from  beiug  esliauat; 
even  the  Erower  details  visible,  it  shoiri 
■truotutaj  ruation  of  the  la.ifra  euclosuree  whi 
MireeDthB  aouth-eoatem  lide  of  Schickhard  aod 
Uia  limb,  and  moit  of  the  prominent  cralcn 
1  and    about    the   borders   of 


Pineylide*  may  be  reRaidad  t 
diatant  formations  divided  by  a  narrow  iiartitio 
mllj,  the  Bhadow  ol  which  uuJur  a  low  BUn  is 
famuioi  object  to  all  luuar  observers.  The  Scior  c 
the  ncoibem  and  suioller  of  these  ia  some  l,.>0Uf1 
above  that  of  tho  Boulhem  sectiou,  aud  includea 
prominent  crater,  not  ahowu  by  ^'GiBon. 

The  moat  remarkable  clmracteiistic  of  the 
aonthem  ancloauro  ia  the  row  of  large  craters,  con- 
Deoied  together  by  ■  oarrow  valley,  which  fli(urea 
on  the  inner  alopci  of  its  eaatem  border.  This  is 
well  shown  by  Sehmidt.  but  not  in  other  maps.  lu 
addition  to  the  riiig-plaiu  nn  the  floor,  there  is 
also  on  obvious  crater  in  the  interior,  and  many 
tmsjler  ones.  Tliaie  appcirs  to  be  a  "  fault, 
or  line  of  fracture,  eitenuing  from  tho  south-east 
comer  of  Schickhard,  aloiij>  the  north  side  of 
Fhocylidea  l>,  to  the  west  wall  of  Worgeutin  (which 
it  cuta  thronghj.  It  is,  of  cuurso,  more  apparent 
at  an  earlier  stage  of  suurieo  than  nt  the  phase 
•bowD  in  the  sketch  ;  hut  it  seems  to  be  iudiciitml 
plainly  enough  even  under  these  conditions  by  ' 
narrow  band  uf  sliade  truvcrdiiiK  the  region. 
the  direction  of  this  du^ky  streak  be  continued 
across  Wargentin,  it  strikea  the  eoatero  rim  at  a 
point  where  the  attenuated  margin  becomes  almost 
iiil  both  OS  regards  broudth  and  altitude.  It  is  nute- 
worthy  that  south  ut  this  liue  the  whole  of  tho  wall 
— both  on  the  east  aucl  west— is  much  luflier  thu.; 
on  Uie  north  of  it. 

The  Large,  bright  crater  Fhocyljdea  A,  with  th 
brilliant  little  crater-row  on  tho  wcat  of  it,  ar 
beautiful  objects  ou  the  S.W.  of  Phocylides.  It 
southern  Blope  is  tiavetsed  by  wliat  ap])eais  to  be 
short  cleft. 

The  so-called  "  bird'a-foot "  riilgo  on  the  floor  of 
'Wargentin,  always  a  mora  or  leas  dilli^ult  object, 
was  j  Hat  tiaceablo  in  the  form  of  a  broad,  low, 
lonnded  elevatiou  on  the  south,  bifurcating  near 


the  centre,  tho  northern  luanches  trcndiug  toward 

drawings  were  skolohed  ut  lOh. 

Bedford,  April  27.  T.  Qwyn  Elger. 


[3228.^.]— The  ncighbourhoorl  o(  the  moon  ani 

light  mist  combined  ou  April  20th  to  give  on  i 

-ally  good  definition  to  Saturn.    Ibegtoincli 


I  have  not  before  this  year  seon  in  its  entirety,  of  s 

tur[)lish-(trey  colour,  laquite  clear  iu  both  *nKc;M 
rout  of  the  ball  it  is  merged  in  the  darker  olin- 
green  shadow  of  the  rings.  The  riuga  have  M 
much  of  their  brilliancy  during  the  last  ttit* 
months.  Iti  January  the  outer  ]mrt  of  ring  B  mi 
so  bright  that  it  seemed  to  stand  ont  abovs  na 
level  of  tho  rest;  now  it  is  often  dilHcnlt  to  to- 
tinguish.  Tho  concavity  on  tho  outer  ed^  of  ft* 
ball's  shadow  was  strongly  marked,  particalm 
ii|inn  theurupe  ring  :  when  the  sketch  was  totaaB 
wujiiuite  unudstikuble. 


hemisphere  there  nre  the  u^uiil  tn-n  holts,  of  whidi 
that  nearest  to  the  p<|unt<ir  is  bniader  and  Icu 
marked  than  last  year,  while  still  much  strun^-er 
than  the  aecond.  A  third  liutt,  which  is  sometimos 
seen  next  the  dusky  polar  cap.  wai  not  visible.  1'hc 
monotony  ul  the  northern  hemisphi'ra  ia  broken  by 
a  foiut  Mlt  in  the  temperate  r.  ma.  Thu  ciuatoriiil 
bright  band  has  no  distinct  boundary  on  this  aide. 
Caasini's  division  is  seen  in  the  aarra,  its  place  all 
round  being  clearly  marked  Tit  the  outer  edge  nl 
the  bright  portion  of  ring  D.  The  crape  ring,  iivhich 


ery  unsteady  iu  the  teleitco|>c. 

P.  H,  Eem^thame. 

Wellington  College,  April  25. 


r.>22?il.]-Tiiii  drawing  of  Sa' 
Petildidieu,  in  Xo.  322ij3  of  yoi 
is  eicellerit.    If  anything,  the  Bhadow  ol     . 
ehown  on  the  ball  dionld  have  been  drtln 
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Wttm :  but  it  li  ucnimtal;  placed  •ouUi  of  the 
4iM  nogi  whra  thay  mlei  on  tha  ball.  The 
mt,  it  B)D«t  b«  temanilared,  ia  inverted. 
liBnwwith  >  Sin.  ratnctor,  I  h^TS  not  bean 
Htto  datMt  anr  diflaraaoe  yet  in  tint  between 
tta^artagwlun  it  ohmm  the  boll,  and  the 
WMTof  theayilamafringaj  but  I  can  traoathe 
lt0t  tbua,  llioiigh  Toy  nairow,  rioht  acioai  the 
*   BMOMtliebeltihowD,!  tutTB.oDoner''^' 

lAfd.  nan  a  uoond  belt   mora  to  the  n. 

iBnUT,  the  Knith  henuipheroid  of  Saturn  ha« 
■Had  dJukw  than  the  north ;  but  it  mtut  be 
IM  Uatthia  ma;  b«  an  effect  of  contraatiDg  the 


»i 


I  nnga 

further  than  ia  ihown  in  the 

and  there  ia  a  decided  differenoa  of  bright- 

between  the  inner  and  outer  bright  ringa, 

MUtv  being  paler.   Doea  M.  Petjtdidieu  obeervs 
Aa  nflectOT  or  a  refractor  ?    Would  he,  in  hig 
«  tha  aperture  and  focal  leoglh  of 
Alex.  Freeman, 
m  Bactory,  Sittingboume,  Ma;  S, 


SS'i 


PATH   OV    TBSTA. 


Mpih  of  TTianii*  bi  the  Evoush  Mra^Aino  for 

Wmy  Mh,  1S91,  ToL  Ltl,  p.  SOS),  are  intended 

'  iom  all   itMB  down  to  TS  mag.,  and  a  few 

Mm  turn,  near  the  path  of  Taata,  from  May  I6th 

MJdylMh,  1S91.    Thepla^  of  tha  etan  are 

kB  Mttnly  from  Sohonfald  and  Yemall,  and  are 

4M  to  the  eiwcfa  I86fi'0,  to  which  epoch,  of 

■»,  tha  path  id  Vaata  has  alao  been  reduced; 

tttaalBaBaneady  be  bnmght  up  with  anffi- 

it— euwoi  to  Idntificatioo  to  1891-6  W  applj- 

maoBtHSmot  +  2m.  S-flt.  in  H-A.,  and  +ri(r 

hAta  Oa  antra  of  map  1,  and  +  2m.  12i.  in 

in  and  —  13^  in  decL  to  tha  centre  of  map  2. 

■Miwii  ptin  within  the   limite  of  tha  mapi 

•M*  ftoaa  faidnded  in  oloateiv)  are  shown,  in 

tofrilMiydoaa  not  tall  below  7-5  magni- 

■    faMMm  variablee,  and    all  nebula   and 

Ik*  lollawfaig  data  of  the  donble  and 

iMb  Ainra  may  be  UMdol  to  the  intending 


obaerrer.    The   magnitodea   i 
/I'  Ssgittarii    4011-0  :  sBs 


21  Sagittarii  64 

laSagitbuii   6 
S/t  263  VO 


Yeata.  Veataia  uinally  oonaidered  to  bethelarBeat 
of  the  minor  ptanala.  From  photometneal 
detenninationg.  Stone  made  the  diameter  2U 
mUea,  Aigelandar  270,  and  Pickering  319  milea. 
By  £rect  meaanremenla  of  the  diec,  Sehroeta 
obtained   a  diameter  of   333  milea,   Madler  SOO, 


(A  minnte  pair  between,  and  other  eomita.) 
Sh  264        7-S,  7-5,  8'0  :  164",  62"  :  0-4"  17-3" 
(S'b  mag.  liaa  a  very  minute  cona  at  about  330-0° :  1 
8-0, 8-0         :      0°  :  2-3' 
8-1,81         :  110°  :  0-4r 
t7't 

>ran(te.  (Minima  in  ' 
to  ObeerTatory,"  18 
T  Sagittarii.  Bocge  d'8-G-6  mag.  '■  Period 
d«y>.  White.  (Minima  in  ' 
panion  to  Obearvatoty,  189 
V  Sagittarii.    Hangs  7-6-8-8  mag.  :  F 

Hardly  any  laiiation  ainoe 


the  flrataatdUU 


thondk  it  ia  oanall^  oonaidered  pore  white.  Togal 
oonaUered  that  hu  ipectrDioope  ahowed  diatinot 
traeee  of  an  atmoaphere.  At  the  time  of  orooeition 
TMtawiUbe46-7a.p.,and  1' 38"  N.  of  15  Suittuil, 
at  9h.  60m.  p.m.  on  June  21rt.  She  wilf  be  in 
oonjnnctionwith  17  Sagittanl,  2?'  to  the  north  of 
the  atar,  and  at  9h.  3Sm.  p.m.  on  June  30Ch.  Sh* 
will  be  in  oonjonotioa  with  <B,  Ai^.  3.  17,BS1 
(vida  mpra),  the  planet  being  4' 30' to  the  north. 
The  oomputed  maguitndea  of  Veata  eipFeaaed  in 
the  photometric  acale,  are  6-4  on  May  18th;  6-2, 
Hay  3Dth ;  60,  June  SSrd ;  6  2,  July  17th  ;  6'4, 
Jiay29thi  6'7,ADKiut  22Dd;  6-9,  September  3rd ; 
,.o  o„._^i^  27t£.  a.  Sadler. 


7-3,  Septembe 
A[uiI27th. 


and   engraving  of  apectnim   cf. 

KB  ijiBrae  >  "  dystem  of  the  Stan,"  pp.  72,  73. 

Voata  will  oome  into  oppoaition  on  June  23rd, 
when  Bhe  will  be  distant  from  the  Earth  about 
106,666.000  milea.  Only  ODce  during  the  laat  30 
yeara  baa  ibe  made  a  closar  approach  to  ua  than 

ua  by  nearly  twice  the  mean  diatance  of  the  Moon. 
Uofortunataly,  Veata  will  ba  rather  tow  in  tha 
'"  ;liah  iky  at  oppoaition,  and  the  praannoe  of  the 
moon  will  binder  observations.  StiU  it  ia  to  be 
hoped  that  diligent  saaich  will  be  made,  both  by 
eye  observatioiui  and  by  photography,  in  the  south 
of  Earope  and  in  the  United  States,  tor  a  poamble 
satellite ;  thongh  as  Vesta  is  traversing  the  Milky 
Way,  the  ready  idantiQcation  of  veiy  faint  objects 
may  prova  a  difficult  matter.  At  the  present 
opposition  any  telescope  that  will  show  a  disc  to 
the  3rd  aatellile  of  Jupiter  will  also  show  one  to 


IHB    HATUKB    AND    FB0PBBTIB8    OP 

THS  SON. 
[32296.]— Thb  snbjeot  of  my  letter  is  on  the 
lature,  propeitiaa,  and  attributes  ol  the  sun,  aikd 
lere  it  will  not  l>e  out  of  place  to  preface  the  fol- 
□wing  remarks  by  recording  Ibe  manner  in  which 
be  lubjecta  flrat  engaged  my  attentioa,  and,  I  may 
'urther  add,  that  about  tha  time  (1883),  when  the 
inestion  was  first  brought  under  mf  notice,  I  nn- 
ortunately  became  the  victim  of  mipaited  sight, 
rom  which  time  to  the  present  I  have  been  totally 
Qoapadtated  trom  readinE  or  consulting  i  ~ 
uthar,  BO  aa  to  improTe  ue  little  '  '  ' 
ireviously  posseaaed  on  the  subject. 

In  the  Bunuoer  of  that  jear  (June,  1883}  I 
.ttended  a  lecture  bf  the  late  lamented  Mr.  Proctor 
n  the  subject,  which  much  inteiesiad  me.  The 
octrine  be  then  and  there  propounded  waa  to  the 
ollowina  effect— viz.,  that  the  sun  is  an  inoan> 
.eeoent  body,  ajid   that   the   consumption  of  that 


1    knowledge  I 
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body,  incident  to  the  oombnstion,  was  made  up  by 
tiie  f  alling-in  of  other  bodies  to  the  gigantic  mass  of 
fire.  I  came  awa^  from  his  lecture  disappointed 
and  dissatisfied  with  the  theory  he  enunciated. 
From  that  time  to  the  present  the  subject  has  occu- 
pied more  or  less  of  my  thoughts,  reflections,  and 
reasoning  powers,  such  as  they  are,  to  find  a  way  to 
acquiesce  m  his  opinions ;  but  the  more  oonsidera- 
iaon  I  give  to  the  subject  the  more  remote  does  any 
agreement  seem  capable  of  being  arrived  at. 
MX.  Proctor's  theory  I  may  take  to  be,  from 
his  high  standing  in  the  scientific  world,  the 
universally  -  received  opinion  of  the  dav.  Let 
us  then  inquire  into  its  merits,  and  tne  first 
question  is,  What  is  tiie  radiation  of  heat  ?  It  is  a 
question  with  me  whether  this  radiation  would  ex- 
tend within  millions  of  miles  to  the  planet  we 
inhabit.  What  then,  in  such  a  case,  would  be  the 
condition  of  the  more  distant  planets  ?  Inhospitable 
regions  indeed  the^r  must  be,  and  incompatible  with 
the  support  of  animal  life  of  any  kind  or  genus 
with  which  we  are  acquainted.  It  is  also  an  un- 
deniable fact  that,  the  nearer  we  are  to  the  source  of 
heat,  the  hotter  it  is.  What,  then,  is  to  be  said  of 
the  planet  Venus,  which  is  millions  of  miles  nearer 
to  the  source  of  that  heat  than  we  are,  and  yet  ^e  is 
said  to  be  enveloped  in  snow,  evidentiy  showing 
that  the  dimate  is  of  a  much  lower  temperature  than 
ours.  Next,  as  to  the  falling-in  of  otner  bodies  to 
meet  the  demand,  this  theory  is  a  violation  of  the 
law  of  Nature ;  that  law  is  simple,  certain,  economic, 
and  permanent — "in  secula  seculorum" — whereas 
the  law  that  would  govern  the  accepted  theory  is 
oomplez,  adventitious,  wasteful,  and  ultimately 
doomed  to  an  inevitable  finality.  In  fact,  my 
opinion  is  that  this  finality  must  have  been 
the  result  thousands  of  years  ago,  and  chaos, 
in  such  a  case,  would  reign  supreme.  Having 
thus,  to  my  own  satisfaction,  at  least,  dis- 
posed of  the  prevailing  theory,  it  devolves  now 
upon  me  to  fina  a  more  consistent  one,  and  this  I 
wul  now  attempt  to  do,  with  much  deference  to  the 
opinions  of  others.  In  tiie  first  place,  the  conclusion 
to  which  I  have  arrived  is  that  the  heat  and  li^ht 
we  derive  from  the  sun  is  lenticular,  in  which 
case  it  is  well  known  that  the  further  removed 
we  are  from  the  source  of  that  light,  the  warmer 
it  becomes,  provided  we  are  within  the  scope  of 
those  rays,  and  by  parity  of  reasoning,  the  nearer 
we  are  to  the  source  of  that  light  the  colder  it  is : 
this  at  once  would  explain  the  cause  of  the  relative 
temperature  of  Venus  and  our  own  planet,  and,  at 
the  same  time,  forces  upon  us  the  conviction  that 
the  (Horgium  Sidus  may  have  as  warm  and  tem- 
perate a  climate  as  our  own.  Here  I  may  mention 
anotiier  fact  that  goes  far  to  prove  tiliat  the  light  and 
heat  we  derive  from  the  sun  is  not  derive  from 
combustion  of  any  kind ;  it  [is  a  well-known  fact 
that  the  human  eye  cannot  bear  tiie  rays  of  the  sun 
for  a  second  of  time  without  inconvenience^  and 
even  of  pain,  whereas  the  light  from  combustion  is 
perfectly  innocuous  to  the  human  eye,  and  can  be 
tolerated  for  any  length  of  time.  The  next  part 
of  my  subject  is  more  speculative,  and  can  only  be 
solved  bv  analogy,  and  no  doubt  the  question  will 
be  asked  how  I  acooimt  for  the  light  and  its  mode 
of  propagation.  There  is  littie  or  no  doubt  that  the 
light  IS  of  an  electric  character,  and  that  it  is 
generated  within  the  body  of  the  sun,  probably 
caused  by  the  movement  of  its  atoms  and  molecules, 
and  this  movement  or  attrition  evolves  the 
electricity.  This  is  a  mere  suggestion,  and  I  presume 
it  must  probably  remain  a  mystery  to  the  end  of 
time. 

If  this  be  admitted,  and  also  that  the  light  is  within 
the  body  of  the  sun,  it  stands  that  the  sun  must  be 
(or  its  outer  covering  at  least)  perfectly  trans- 
parent, giving  the  whole  sun  the  appearance  of  a 
Dody  of  nre.  This  appearance  is  probably  the  cause 
of  the  delusion,  and  of  the  palpable  mistake  of  its 
being  considered  a  body  of  fire.  At  Mr.  Proctor's 
lecture  alluded  to,  he  exhibited  a  map  of  the  sun 
8ft.  or  10ft.  in  diameter,  and  this  map  was  studded 
all  over  with  what  I  may  be  allowed  to  call,  for  the 
want  of  a  better  term,  nodules,  of  an  irregular, 
circular  form,  each  one  of  which,  in  the  position  in 
which  they  occupy,  I  should  think  must  be  as  large 
as  our  earth.  Now,  it  would  be  an  interesting 
question  to  ascertain,  as  far  as  possible,  what  these 
nodules  really  are.  For  this  purpose,  I  would  ven- 
ture to  suggest  that  the  best  defined  one  on  the 
map  should  be  selected  and  photographed  to  the 
diameter  of  one  foot,  and  that  a  series  of  these, 
graduated  from  one  foot  to  six,  should  be  taken, 
and  each  one  examined  bj  a  powerful  microscope. 
Something  might  be  eliminated  from  this  process ; 
but  I  do  not  vouch  for  any  result.  Let  us  here 
refer  to  what  the  spectroscope  reveals  with  regard 
to  the  materials  of  which  the  sun  is  composed.  I 
do  not  remember  all  those  that  are  recoraed ;  but 
prominent  among  them  are  those  of  silex  and 
sodium,  chiefly  the  very  ingredients  of  which  trans- 
parencies are  manufactured.  I  would  suggest  the 
experiment  of  passing  the  rays  of  h'ght  emanating 
from  combustion  and  that  from  electricity,  and  to 
see  what  the  product  of  each  would  be  in  the  spec- 
trum, and  which  approaches  nearer  to  the  light  we 
derive  from  the  sun.  These  nodules  may  probably 
be  discovered  to  be  lenses ;  but  setting  this  aside, 


the  undulations  of  the  surface  of  the  sun,  which 
cannot  be  supposed  smooth  like  a  billiard  bail, 
but  having  its  mountains  and  valleys,  and  each 
one  of  these  may  form  a  lens  of  variable  force.  Next 
we  come  to  the  consideration  of  a  very  interesting 
part  of  the  subject — viz.,  the  simultaneous  summer 
and  winter  which  each  hemisphere  enjoys,  and  there 
are  several  phenomena  which  must  be  ziaferred  to 
to  account  for  this.  First,  the  earth  encounters  at 
each  end  of  her  orbit  an  impediment  to  her  progress 
by  having  to  encounter  a  comparatively  sharp  curve 
in  her  orbit ;  the  effect  of  this  curve  is  to  change 
the  axis  (a  friend — a  F. A.S. — emphaticall^r  denied 
to  me  that  the  earth  does  change  her  axis).  To 
settie  this  question,  let  us  take  the  case  of  an 
acrobat  riding  a  horse  in  a  circus.  Everybody  is 
familiar  with  the  position  of  the  horse  and  its  riaer 
during  this  ride — viz.,  that  the  bias  is  deddedlj 
towards  the  centre  of  the  ring,  and  the  cause  of  this 
is  the  centrifugal  force,  whic^  traverses  both  horse 
and  rider  up  to  his  head ;  and  the  centre  of  gravit;^, 
or,  in  other  words,  the  axis  is  thus  changea ;  it  is 
therefore  impossible,  in  my  opinion,  that  a  body  like 
the  earth,  travelling  at  the  rate  she  aoes,  can  possibly 
encounter  the  smaller  segment  of  this  circle  without  a 
chan^  in  her  axis.  Now  it  is  obvious  in  this  case 
that  if  the  orbit  were  horizontal,  then  one  hemi- 
sphere would  have  two  summers  in  every  year,  and 
the  other  hemisphere  would  have  no  summer  at  all 
(and  it  may  also  be  added  that  in  the  case  of  the 
acrobat  it  would  be  a  continuous  summer,  as  the 
axis  never  varies) ;  but  Nature  has  wisely  provided 
a  remedy  for  this^  and  this  manifests  not  only  her 
wisdom,  but  her  justice,  in  the  dispensation  of  her 
blessing  to  all  her  creatures  alike,  without  fear  or 
prejudice.  This  end  is  attained  by  the  position,  or 
rather  obliquity,  of  the  orbit.  I  do  not  know 
what  the  decree  of  this  obliquity  may  be ;  but  it  is 
certain  that  it  is  all  sufiS.cient  to  meet  the  object  for 
which  it  is  intended.  The  incidence  of  the  centrifugal 
force  is  at  each  end  of  the  orbit,  on  the  Equator  of 
the  earth,  and  in  the  one  case  its  course  is  upwards, 
and  that  hemisphere  is  thrown  forward  (and  the 
corresponding  one  backwards,  as  a  matter  of 
course),  and  here  the  upper  hemisphere  receives 
the  ray§of  the  sun  in  a  concentrated  form,  a^d  has 
her  summer;  at  the  other  end  of  the  orbit,  the 
centrifugal  force  travels  downwards,  and  that 
hemisphere  is  thrown  forward,  and  thus  she  has 
her  summer  while  the  other  hemisphere  has  her 
winter.  Thus  eadi  hemisphere  has  its  summer  and 
its  winter  at  one  and  the  same  time,  and  that  at 
each  end  of  the  orbit  the  intervening  space  is  a 
comparatively  straight  course,  and  here  the  earth 
recovers  her  perpendicular,  giving  an  autumn  to 
the  one  hemisphere  and  a  spring  to  the  other. 

I  have  no  doubt  my  paper  will  be  severely  handled 
bjr  its  critics,  and  more  particularlv  bv  those  deter- 
mined to  adhere  to  tneir  old  faith,  rightiy  or 
wrongly.  I  have  not  in  any  part  of  my  paper,  I 
believe,  violated  the  law  of  nature ;  and  hence  I 
fear  no  criticism,  but  can  bear  a  slap  in  the  face, 
probably,  with  more  equanimity  than  those  in  the 
meridian  of  life  whose  nervous  susceptibilities  are 
more  tender  than  those  of  a       Nonagenarian. 


METEOR  BADIAKTS. 

[32297.]— I  TniNK  your  readers  will  better  under- 
stand the  point  at  issue  as  to  the  shifting  of  radiants 
by  giving  the  particulars  of  what  appears  to  me  to 
be  a  statiomuy  radiant,  but  the  various  observa- 
tions comprised  in  which  would,  no  doubt,  be 
differentiy  classed  by  Mr.  Denning. 

Position.  Date.  Authority. 

8°  -f   54"  . .  June  26,  Aug.  2  . .  Denning  (from 

Italian  obs.) 
3   4-49    ..  Julys,  U  Denning. 

6  4-62    . .  July  12    Denning. 

5   4-52   . .  July  16   Denning. 

7  4-63    . .  July  17    Denning. 

8  4-52   ..  July  26,  30 Denning. 

3   4-  49   ..  July  30,  31 Heis. 

3  4-49  ..  July  31    Schiaparelli. 

5  4-55  . .  Aug.  8,  9    Sawyer  (2nd  cat.) 

8  4-53  . .  Aug.  10,  12    Denning. 

5  4-57  . .  Aug.  10,  12    Sawyer  (2nd  cat.) 

6  4-50  . .  Aug.  12,  13    Konkoly. 

6  4-54  ..  Aug.  14,  21    Denning. 

5  4-49  . .  Aug.  20,  29    Tupman. 

5  4-60  ..  Sept Corder. 

7  4-51  . .  Oct.  15,  20 Denning. 

5  4-  53    . .  Oct.  22.  28 Schmidt. 

6  4-52   . .  Nov.  10,  13    Denning. 

W.  H.  S.  Monck. 


DBEAMINa  OF  A  WORKSHOP  TULOTOTL. 

[32298.] — What  brilliant  ideas  display  themselves 
before  the  mind  of  the  would-be  inventor  when  he 
ought  to  be  asleep ;  how  the  inexorable  laws  of 
nature  become  kina  and  seem  to  range  themselves 
on  his  side;  how  he  wishes  for  morning  that  he 
might  get  up  and  put  his  ideas  on  paper  and  secure 
his  patent !  But,  alas,  when  morning  dawns,  and 
the  moment  has  come  for  action,  the  time  for 
dreaming  gone ;  the  mind,  missing  its  accustomed 
rest  demands  more  sleep,  and  when  at  length  the 
sleepy  eyes  are  open,  and  thought  recurs  to  the 


grand  discovery  of  the  night,  how  the  prospect 
lades  away !  Some  very  simple  law  or  circum- 
stance has  been  forgotten ;  the  laws  of  nature,  so 
obligingly  indulgent  a  few  hours  ago,  are  again  u 
inflexibie  as  ever ;  the  drawing-b^urd  will  not  be 
required,  and  the  patent  agent  wiU  receive  no 
application,  for  the  castie  of  cards  has  fallen. 

Who  of  your  readers  has  not  passed  through  an 
experience  like  this,  and  how  often  have  we  resolved 
we  will  ao  to  sleep  the  next  time  the  mechanical 
will- o* -the- wisp  seeks  to  lure  us  to  the  land  of 
headache  and  disappointment  ? 

Your  correspondent,  unable  to  sleepv  till  one 
o'clock  last  night,  was  allured  into  scheming  a 
workshop  motor,  and  now,  though  pretty  wida 
awake,  me  prospect  has  not  quite  dissolved  into  the 
land  of  impossibility,  and  it  may  perhaps  interest 
some  of  your  readers  to  hear  of  it. 

It  is  not  a  steam-engine — that  old  friend  wi&  all 
its  virtues  is  rather  too  troublesome  to  look  aft« 
when  the  mind  is  bent  on  an  intricate  piece  of  work. 
Nor  a  gas-engine — ^tbat  stinks,  and  is  a  nuisance  ii 
a  smaU  workroom.  Nor  a  hot-air  engine— that 
takes  up  too  much  room.  Nor  a  water-motor— that 
most  convenient  and  dean  motor  is  unequalled 
where  there  is  a  natural  fall  of  water,  but  with 
water  at  a  shilling  per  1,000  gallons,  'tis  too  ex- 
pensive. Nor  even  an  electro-motor — we  have  ths 
electric  light  laid  on,  but  it  is  an  intermittent 
current,  and  only  comes  on  at  dusk,  so  it  would 
leave  one  helpless  during  the  day. 

No,  it  is  omv  a  mode  of  using  a  windmill  or  wind- 
engine—'*  Well,  of  aU  the  "— ^top  a  minute,  and 
let  me  tell  you  how  I  propose  to  arrange  mattos. 

The  idea  was  suggested  yesterday  by  a  visit  to 
the  roof.  Our  house  is  by  the  sea- side,  and  then 
are  few  days  in  the  year  when  there  ia  not  a  little 
wind.  The  workshop  is  in  the  basement,  and  tin 
first  difB.culty  was  to  arrange  for  conveying  the 
power  from  the  roof  tlurough  three  intervening 
stories.  A  vertical  shaft  is  not  to  be  thought  of; 
we  cannot  cut  the  house  up  nor  have  any  vibratiaQ 
of  gearing,  &c.  Thero  is,  however,  an  unuai 
chimney  Jlue  from  the  workshop  in  the  basement  to 
the  roof — could  that  be  utilisea  ?  it  would  be  veiy 
neat,  for  nothing  would  appear  outside  or  inside  tile 
house,  but  only  the  wind -engine  on  the  roof.  Can 
the  power  go  down  the  chimney  ?  I  think  it  can  in 
two  ways. 

First,  by  means  of  water.  Have  two  lin.iR)a 
pipes  passed  down  the  chimney  and  filled  wift 
water ;  then  have  two  water-motors,  one  at  the  top 
to  be  driven  by  the  wind- engine  and  force  the  water 
down  one  pipe  and  up  the  other,  and  the  second 
one  in  the  workshop,  to  receive  the  water  und« 
pressure  from  one  pipe,  extract  its  power,  and 
deliver  or  exhaust  into  tiie  other.  No  shafting,  joa 
see ;  no  bearings  to  oil,  no  gearing  to  vibrate  and 
cause  annoyance  in  the  dwelling.  A  visit  ones  a 
week,  perhaps,  to  the  roof  to  oil  the  machinery,  and 
that  is  all ;  no  charge  from  the  water  oo.,  as  tho 
same  water  goes  round  and  round.  Moreover,  yn 
know  how  water  hates  to  be  hurried ;  in  a  "  ' 
wind  the  machinery  would  not  race,  but  the 
would  check  the  motors  and  act  as  a  break. 

Second,  by  means  of  air.  Substitute  for  tts 
motor  on  the  roof  a  compressing  air-pump,  and  lor 
the  two  lin.  pipes  in  the  chimney,  one  bn. 
also  for  the  motor  in  the  workshop,  a  Utue 
just  like  a  steam-engine,  to  be  driven  by  oom^ 
air ;  or  there  might  be  one  such  little  engine  to  Mcb 
machine,  the  exhaust  air  simply  discharging  iite 
the  workshop^  which  it  would  cool  in  summer;  fl^ 
if  preferred,  it  might  exhaust  into  tiie  cihifliMif* 
Here,  too,  you  would  have  no  heat,  no  smeUi  w 
only  to  turn  on  your  tap,  and  off  you  ^  M 
thero  is  another  advantage  with  the  air  whudivfA 
be  mentioned:  and  that  is,  that  you  can  bufi 
metal  drum  to  contain  a  reserve  supply^-enooA 
perhaps,  for  an  hour  or  two's  work.  This  addi  n^ 
littie  to  the  expense,  and  almost  makes  one  inds* 
pcoident  of  the  uncertainty  of  the  wind.  The  dnA 
might  be  gradually  filled  during  the  night,  or  ift 
any  time  in  the  [24  hours  when  there  was  «»(M^ 
wind.  When  full  the  wind- engine  would  ■ 
checked,  and  would  only  turn  enough  to  supply  ^ 
leakage.  Whenever  the  lathes.  &c.,  wero  wantoi 
there  ^ould  be  the  power  ready.  Having  arrited 
at  this  satisfactory  conclusion,  and  finding  it  ml 
now  one  o'clock  in  the  morning,  I  took  two  piUolai 
of  aconite  2  x .  and  was  soon  asleep. 

Now  as  to  the  cost  of  idl  this.  I  fear  hers  ii 
where  the  prospect  begins  to  fade.  The  pun^tti 
engine,  pipe  and  drum— shall  we  aim  at  md 
8,000ft.-lb.  per  minute,  say  two  man-power.  aodpA 
down  £10  fortius?  Then  comes  the  wina-engn* 
and  expense  of  fixing  it  upon  the  roof.  I  do  BOt 
know  what  to  say  for  this.  Would  £30  oover  ft? 
If  so,  £iO  for  the  whole  apparatus  does  not  cool 
out  badlv  in  comparison  with  a  gas-engino ;  but  Ii9 
£50,  ana  even  then,  as  there  wiU  be  no  gas  bill  aw 
no  stink,  we  may  still  be  able  to  daim^  tne  adnft". 

X  have  not  seen  advertisements  of  wind  engiiMil 
the  "  E.M.,"  and  do  not  know  what  theyoy^ 
whether  they  will  stand  a  gale  of  wind,  aiia  lAv 
must  be  the  size  of  the  disc  to  give  out  two 
power  with  a  gentle  breeze?  Perbapa  bobm  Ml 
will  enli^ten  us.  P.  A»  & 
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■bsDgtli,  and  ptob&blr  asranl  mora, 


nearly  ■fnonymoDi  and  int«rcluuig«abl< 

"- "1  foundod  npon    tha  i —  • 

o»,  tor  tha  Bake  of 


f^^ 


theyaieaU  i 

done.    In*d( 

azaotnMa,  they  aia  differentiated,  ...  ,   . 

oanuB  and  effeoli^  tiale  of  opentioii,  and  ao  on  ;  bat 

that  doM  not  altei  tha  tact  and  the  noderlyuig 

tmUi  tbat  the  one  meaning  ol  them  all  ia,  nlti- 

matelf,  energy  and  work  dona. 

If  we  look  at  the  real  """"'"g  of  temu,  we  ma; 
■M  that  forea  ii  chieSy  a  mathematioal  abetraction 
wUdh  axpienee  the  mi>dB  in  whicli  ensigy  acta,  and 
ita  relation  to  matter.  It  axprenaa  energy  or  iU 
o^iacdW  aa  a  degree,  inatead  of  aa  a  i^nantit;,  and 
•0  enablea  it  to  be  more  conTsniently  need  in 
oalcnlation*.  Bat  aa  ia  ottan  tha  eaaa  with 
alietmetioiu,  the  rigidiy  orthodox  convert  a  aymbol 
into  a  reality,  and  treat  "  force  "  aa  an  eiiatenoe. 
"  W,  J.  B. '■  32234,  p.  160,  Mama  to  faU  into 
thii  error,  whan  he  nyi.  "  npon  what  endeuce  is 
the  idea  baiad  that  foros  ii  dependent  upon  eneisy 
inany  way  whatever  f"  Well,  tlia  lifting  a  weight 
ffonecatea  a  torM  by  the  mwgj  rtored  in  the  act  of 
Uttiiig;  tba  foroe  of  gravitation  can  only  gira  back 
that  •narey.  Hie  prawore  of  iteam  in  a  boiler  ia  a 
foroe,  bafiti  exiitenoe  ia  doe  wholly  to  tha  energy 
obargad  apon  the  water  by  tha  fire.  In  like  maimer 
every  ao-oallad  foroe  ia  related  to-  and  dependent 
npon  energy  supplied  to  it  in  eome  way  or  other. 
l^iM,  there  are  what  we  call  the  for««  of  matter- 
that  is  to  lay  iti  propertiea,  of  the  oaoaaa  of  which 
we  know  nothing.  But  that  is  where  tha  oonfuaioQ 
of  word*  and  thooghta  oome*  in.  The  foroea  of  the 
— -"-  — tidanaie  nottheaa  fundamental  propertiea  wriien 
:,  bat  merely  a  symbolic  enireoion  for  enaldea 
of  action  of  energy  opantiiig  through   aalUng. 


}n  to  the  clan,  and  all  the  relation! 

,   .  ,  .     --  dependence  among  thoae  propettit 

fact  of  work    very  aetdom,  if  aver,  that  thia  exhai 

i_i_,  J 1 i.jg  any  snb 


IHB   DISSIPATION   07   ENBBaT. 


"BankJne  has  tha  folloiring  intereetmg  obaerva- 
tioua  on  a  temarkable  coaaequence  of  the  mutual 
convertibility  which  lias  bean  shown  to  exist  be- 
tween heat  and  other  forms  ot  energy. 

"  3iir  W.  Thonuon  haa  pointed  oat  the  fact  that 
there  exist*  at  least  in  the  present  stats  of  the 
known  world  a  predominating  tendency  to  the  oob- 
Teidon  of  all  the  other  forma  of  phjacal  energy 
into  heat,  and  to  the  aniform  diffusion  ot  all  heat 
throns^ont  all  matter. 

"  The  tonn  in  which  we  ganerally  find  energy 
originally  collected  i<  that  of  a  store  ot  chemioal 
power  oonalating  of  uncombiiied  elements.  Tbe 
combination  ot  these  elements  produces  energy  in 
the  fonn  known  bv  the  name  of  electrical  cnrrenta, 
part  odIv  of  which  can  be  employed  in  anal;aing 
chemioal  compounds,  and  tiioa  reconverted  into  a 
(tore  of  chemical  power.  The  remainder  is  necea- 
•uily  oonrerted  into  heat.  A  part  only  of  thia  heat 
can  be  employed  in  analysing  compounds  or  in 
reproducing  electric  currenta.  If  the  remainder  of 
the  heat  be  employed  in  expanding  an  elastic  sub- 
stance, it  may  be  ooevertod  entirely  into   visihle 

(by  railing  weights,  for   example),  provided 


to  deal  with,  a  good  deal  of  imperf' 
most,  no  doubt,  be  put  up  with.  Bd 
not  get  very  far  in  sdentiflc  matter 
least  such  a  Wmioology  aa  diall  eoabl 
within  reasonable  limits  what  we  are  t 
we  most  pertoToe  indulge  in  what  m 
working  deSnitiana,  theae  being  the  1 
exact  we  can  frame  at  the  time,  ba 
improvement  progressive  knowledge 
theae,  and  not  the  ideal  definitions  ot 
be  those  we  have  the  most  to  do  wilh  i 
science,  then  we  need  not  fall  down 
them,  nor  oonndar  tham  as  the  laws  i 
and  Faniana,  hut  rather  look  npon 
savage  might  the  fiint  he  haa  juat  . 
likely  ana  for  a  tooL  It  wHl  serve  a 
but  it  will  want  a  fearful  deal  of  chip] 
can  become  the  porfact  implement  o 
baa  set  his  mind.  If  thia  view  be  a 
need  not  betorprisedthatonsuchas 
namloi  one  writer's  drfoitiona  do  no 
thosaof  aome  sabseqiuDt  or  preceding 
alwaya  have  to  pay  for  process,  aa  If 
thinga,  and  this  MteratioQ  in  the  cc 
terms  la  distinctly  inoouveoient  while  i 
everyone  who  deals  with  the  subject  a 
ot  tronhle  that  it  ia  most  daairabte  to 
hiitoty  of  the  term  "force"  would  p 
trate  this  better  than  any.  While  it 
writers  on  gravitation  to  signify  the  i 
enablea  one  maaa  to  act  apon  another, 

„.     came  to  ba  pareeivi 

were  other  infioences  that  reeembled 
least  one  feature — via.,  they  were  " 
Cohesion  oould  only  be  explained  as 
of  one  moleonia  of  a  aabstance  tor  ■ 
in  anlBaient  proximity. 

Chemisliy  also  intn>dueed  us  to  still 
of  attractive  iuQuence,  called  "affi 
foroe  with  which  atoms  ot  certain  sal 
to  or  nnita  with  each  other.  Eleettid 
netism  added  still  otheia  to  tha  list 
not  so  mucb  have  mattered,  as  all  thi 
sinoe  have  been  found  to  classify  ' 
gether.  But  a  more  inadious  oonfu 
As  heat  had  been  made  to  serve  mecha: 
long  before  it  waa  reoogniaad  aa  beii 
motion,  it  got  to  be  asaodatad  wit 
indeed  all  the  tonna  ot  what  we  no 
were,  in  the  absence  ot  any  term 
claaaity  them,  dubbed  **  tarces.*'  1 
"force"  had  come  to  denote  so  many  1 
connotation  seemed  getting  to  the  vai 
and  despite  all  that  haa  been  done  b 
out  of  thia  chaos,  the  confusion  ia  pn 
popular  language,  cropping  □□  with  a  n 
regularity,  too,  in  places  where  "we 
better  thinga.  The  turning  point  in 
out  the  matter  waa  undoubtedly  the  in 
Dr.  Young  of  the  term  energy,  aince  a 
the  writera  on  phyaicfl  wlio  have  di 
fundamental    concepts.      This    happ; 


elsstin  saSstaDce  is  enabled  to  expand  until  ita 
temperature  falls  to  the  point  which  oorresponds  to 
the  absolute  priiation  of  heat ;  but,  unless  this 
condition  is  folflUed,  a  certain  proportion  only  of 
the  heat,  depending  on  the  ran^  of  tem5}erature 
through  which  the  elastic  bodv  works,  can 


vertecT,  the  reet  remaining  in  the  < 
the  other  hand,  all  visible  motion  ia,  of  naooesity, 
ultimately  convcrtad  into  heat  by  the  agency  of 
friction.  There  is,  then,  in  the  preseut  scate  of  the 
known  world,  a  tendency  towards  the  conversion 
of  all  phyaical  energy  into  tha  sole  form  ot  heat. 

"  Heat,  moreover,  tends  to  diffuse  itself  uaitarmly 
by  conduction  and  radiation,  nntil  all  raitlar  shall 
have  acquired  the  same  temperature.  There  ia, 
consequently,  so  tar  as  we  understand  the  present 
oondiUoD  of  the  uuiveTse,  a  tendency  towards  a 
state  in  which  all  physical  energy  will  be  in  the 
state  ot  heat,  and  that  heat  so  diffused  that  all 
natter  will  be  at  the  same  temperature  ;  so  that 
there  will  be  an  end  ot  all  physical  phenomena. 

"  Vast  as  this  speculation  may  seem,  itappeara  to 
be  Boundly  bued  on  experimental  data,  and  to  truly 
represent  the  preaent  condition  ol  the  universe  so 
far  as  we  know  it." 

Taking  the  word  "universe"  in  its  fullest 
astroaomical  senae,  in  my  humble  opiuioa  the  above 
leaves  nothing  more  to  be  said.  * 

Bogleboakl. 

132310,1-Iy  a  further  interesting  letter  ot 
"  O.  T.  O,  11.  P."  (:U272,  p.  201)  ho  isisBS  ques- 
tions concerning  deflaitiont  ol  force  and  energy 
that  seem  to  require  a  word  or  two  of  comment. 
Fert«ct  detinitioos  are,  ot  course,  to  bo  expected  in 
any  department  ot  science  only  when  the  know- 
ladige  is  perfect  also,  the  definition  summing  up  the 
Nsolla  at  tbe  inquiry.  As  J.  3.  Hill  well  remarked 
n^gic.  Book  IV.  chapter  4) :  "In  order  to  jodge 
flnaBy  how  the  name  which  denotes  a  clan  may  bat 
Im  deBned,  we  must  know  all  the  properiieB  com* 


enabled  a  better  clarification  and  a  c 
standini;  to  be  arrived  at,  albeit  with  i 

all    those    modes    of    motion    which 
accomplish  work.    In  tact  energy  ia  oi 
OS  "the  capacity  ot  doing  work." 
vantage  cf  the  use  of  this  term  is  "" ' 


of  b< 


not. 


_.  .  learly  its  older  n 
aignify  those  attractive  iufluences,  whe 
masses,  molecnles,  or  atoms,  which  poi 
only,  and  cannot  be  expreaaed  in  quant 
If  theee  ideas  be  kept  in  mind,  thei 
cDof  uaion  on  tbe  main  subject ;  and  oai 
out  clearly  at  least,  aa  we  oonaidar 
nature.  It  ia  this.  So  far  from  ton 
being  "  different  atatee  ot  tha  same 
are  at  eternal  war  with  each  other 
victory  inclines  to  the  one,  and  aonii 
others  occaaionally  aa  in  other  conS 
■   -■  •      -■■  '-  remit.    Thia  h 


nergy 


from 


I   ki 


potential  state,  Thia  ia  effected  by  i 
energy  altering  the  ooaHguration  o! 
ayatem  in  oppoeitiaa  to  ita  torcca.  1 
tbua  stored,  and  on  the  reatoistiau  o 
cootlgiiration  reappears.  It  is  this  the 
the  appearance  of  force  producing 
reality  the  motion  ia  being  reprodui 
always  found  when  the  case  is  ei 
fully  enough  that  this  is  what 
ing.  Tbe  term  potentiat  energy  ha 
objected  to  at  various  timea,  one  o 
spundanta  I  see  roundly  declaring  th 
believe  in  it.  Welt,  if  that  be  rea 
perhaps  he  would  kindly  tell  us  in 
regards  dynamically  such  things  as  a 
a  quantity  of  gunpowder  or  food,  or 
a  simpler  case,  a  pUe-driver  with  the 
hook  at  the  top.  If  it  be  only  the 
the  thing,  that  is  in  diapute,  other  pain 
be  used  to  signify  the  two  states  ot  < 
mant  and  active,  static  and  dynaml..,  .. 


tree,  night  be  aubatitated,  bnt  they  wtmld  haidh 
be  an  improvement.  Potential  aiuiixy  waa,  I 
believe,  first  proposed  by  BanUne,  and  as  it  hss 
been  adopted  by  Clerk-Maiwdl  (who,  it  i^ 
memory  serves  me  correctly^  aomawiiere  tmu  a 
"a  felicitons  expreesion"),  it  ia  haidtove^ut 
we  shonld  gain  by  trying  to  ^  rid  ot  it.  It  is,  in 
tact,  now  in  common  nae,  so  it  we  object  to  it  wa 
bave  not  only  to  Bnd  another  for  the  thing  which, 
atler  all,  wants  some  name,  bat  also  to  face  the 
IneoDveiiienee  of  changing  the  teTminolagy. 

61,  Fairholt-road,  Stamford-bitl,        'V.  J.  B. 

F.S.— In  my  last  letter,  either  the  printer  at 
Enyaelf  made  a  rather  unfortunate  Unnder.  The 
word  "  requires,"  in  the  28th  line  from  the  top  oo 
p.  205  has  l>eoome  "  desirea."  As  this  latter  wad 
us  a  rather  objectionable  implication  aa  it  standi, 
parhapa  those  who  have  read  uie  letter  will  kindly 
■nbstitate  the  word  indicated. — W.  J.  B. 

A  FBIOTION-OEABBD  I^TKB. 

[32311.]— Ths  following  noie,  by  a  searcher  in 
Did  and  forgotten  periodicals,  may  be  ot  interest  to 
yonr  lathe  readers.  It  is  a  method  of  doing  away 
with  cone  pulleys  and  belts  on  lathea.  I  quote  tha 
words  ol  the  writer,  as  found : — 

I  am  alwaya  interested  in  novel  ideas,  em 
Ibciugk  they  mav  not  always  be  practloal,  and  an 
sometimes  a  tnfle  antiquated.  In  looking  ow  a 
volume  of  the  Xiehimiet'  Magoiitu  for  1833, 1 
came  across  the  following  sn^[eatian,  under  a* 
head  of  "ASaperiorTommg  Apparatus  without  a 
Band,"  in  which  the  writer,  whose  idoititywil 
not  known,  described  bis  anggestion  or  plan  m  (h 
following  manner:— Tbe  illuatraCion  ihowa  aplu 


for  doing  away  with  the  uee  ot  the  band  fbell)  is 
tumiog.  and  for  gaining  beside  advantages  Uis  lei' 
never  could  have  procured.  W  is  the  wheel  tita 
out  of  its  old  position  and  placed  horiiontally,iB- 
mediately  nuder  the  mandrel.  D  ia  the  mandnL 
elongated  so  as  to  stretch  entirely  across  the  fact  ol 
the  wheel,  and  B  is  a  friction  taller  (or  wfaasl) 
made  adj  nstable  to  any  part  of  the  mandrd,  so  a 
to  compel  it  to  revolve  with  it.  Tbe  face  of  tkl 
wheel  ia  tamed  perfectly  plane,  and  the  riMi 
itself  should,  along  with  the  roller,  be  mads  ot 
sndi  materials  as  unite  to  produce  the  qoali^  <i 
generating  the  greateat  quantity  of  biotion  •■(■K 
tbemselvas. 

The  roller  B  is  kept  in  contact  more  or  IsssAM 
according  to  the  kmd  of  work  done,  and  il  slK 
varied  in  its  position  with  regard  to  the  oeatn  A 
the  wheel  in  proportion  to  tha  velocity  tha  wot  ii 
to  have  in  turning. 

But  these  are  not  the  only  advaotages  of  lU 
arrangement :  there  are  others  pecnllai  la  it,  MJ 
perhaps  even  more  important.  This  porition  u  fti 
wheeloffen  fadlitiee  tor  giving  varioos  indtwnJnl 
motions  to  the  cutting-tool.    To  give  one  : 


roller  muarbe  applied,  whose  axis  of  adjuabiusdli 
in  (he  direction  ot  the  radins  to  the  whed.  M 
there  be  also  a  wrest  out  into  a  screw  fixed  babts 
the  work  so  aa  to  reyclve.  Its  head  may  be  ooa- 
nected  with  tbe  axis  of  the  roller  by  a  Hooks'l 
universal  joint  or  by  bevelled  tooth-Wheels,  aadd 
every  adjustmei 


"Kpi 


ent  of  the  roller  will  vary  thevik^ 
olntions  of  tha  screw  wrest,  aqd  wltt 
:utting-tool,  which  it  may  be  made  Is 

[any  such  iudependent  friction-roUers  may  Is 
placed  on  different  radii  ot  the  wheel,  and  n  a 
multiplicity  ot  various  motions  may  ba  geuarrteii 
each  separate  motion  itself  variaUe  ad  iiicailwt. 

The  modem  development  of  the  lathe  has,  ot 
course,  been  such  aa  to  entirely  do  aw»  with  saek 
an  arrangement  as  described  by  the  above  wite, 
and  it  ia  not  becuse  ol  its  having  any  vafau  in  W 
connection  that  iWs  mentloDed  u  this  time,  nan 
are,  however,  certain  prineiplas  Involved  whkhktn 
.   a  value  that  may  be  reahMd  by  thow  o(  t»4« 
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an  wtakiog  oat  new  ideu,  and 

--'tA  In  It  mraelf  m  amatter  of  hutoi 

with  aari;  meahAiiigal  dsTslopi 


ab,  I  havi 


[  jhMitt 


AS  17HDBBSH0T  TUBBIHB. 

-Tng  •oODinpanlng  drawing  ahowi 

irtinB0ffiH.P.  for  a  faU^  water  :__. 

■  koed  in  a  bricked  pit,  F, 

The   lower  part  ot   t^ - 

,  in  two   pana,  top  ai 

B,  Witt  •■  immng,  G,  bj  irbicli  the  wat 

iMO  ft*  taiMne._  Do  tap  ot  the  cylinder  A 

'■--'■  'i  tho  driTinf, 

The 


it  a  t 


'<«Bjilgtiia  water  from  the  tmbine;  thii 
.-MMddn  Id  tin  top  flange  of  the  guide  cons  B. 
~  "Mvntioalihaft  H  the  oeotreol  tht 


^ii  Qooe'bu  got  ft  boM 
pMil  tk«  rt^i ;  thia  (t«p  ii  prerented  bom  tnro- 
'■(■aHadbTakar.  batOBDbe  raiwd  or  lowered  by 
*~AsBtnlodteO,  tbe  lowtr  end  ot  wbioh  worki 
J  ito  m  the  bdbU  ofliiKler  E,  plaoed  ta  the 


of  the  tnibiae  A.    Thft  oflinder  E  i 

bf  the  partition  c,  the  top  i 
ae  B.  In  the  upper  space  a 
■^  -  "^ple  o(  mitre  wh--'- 


«££■- 

•fevSiAM  b  kmd  to  the  tfjndle C,  the  other  oi 

^^ii^rft  dl    Ae  top  end  ot  the  apindls  C  hu 

L»Mawi  threeil  ant  em  it,  which  acraws  into  the 

ttm  Midafflwrttp  a,  br  turning  tha  shaft  d, 

"" '■*^-— "—!«•«•  the  epindleC  the  gtep 

iriiioh  TO«l  o*D  regulate  the 
IffauE- wheel  and  the  guide 
Nn  niMnmnitbeTOy  imaU, 


alio  tor  making  up  tor  tha  wear  ot  tha  atop.    Tlie 

ipiadle  C  has  gat  a  email  hole  bored  down  the  centre, 
ajid  atit  lower  end  a  bole  aorosa.  The  top  chamber 
ot  E,  in  which  the  mitre  wheels  are  plaoed,  is  fitted 
with  oil  to  grease  the  atop  ;  the  oil  u  brought  into 
the  chamber  by  a  anuul  tube  that  conneota  the 
chamber  E  with  the  outside  of  A.  The  tabe  ia  not 
shown  in  the  drawing.  In  the  bottom  of  the  flume 
ia  a  roctaogolar  aparturo  wbioh  is  connooted  with 
the  lower  pait  of  the  turbine  by  a  rectangular 
wooden  tube  for  briaging  on  the  water  into  the 
turbine.  R  ia  the  wooden  cover  ia  the  flume  (or 
oloaing  the  aperture  when  the  turbine  has  to  be 
atoppM.  Thia  carer  ia  raised  or  lowered  by  ohaina, 
B,  It,  that  are  faatened  to  the  pulleys  L,  L,  L,  on 
tlie  ataaft  U.  The  shaft  U  ia  worked  by  the  snrew 
and  worm-vheel  N. 

The  top  end  ot  the  apright  shaft  H  is  carried  by 
the  triangular  frame  O,  0,0.  One  comer  ot  the 
triangle  u  bolted  to  the  top  frame  of  the  flume, 
and  uia  other  two  ends  raat  on  the  coIumoaF,  P, 
which  oolumui  reat  od  lugi  Q,  Q,  oaat  on  to  the 
cone  B.  Id  theaection  ot  tha  drawing  the  columns 
are  punctated  to  show  them,  but  they  ataod  aa 
showu  on  the  plan  ot  the  turbine.  B,  is  the 
driring  pulley  for  tranaferring  by  Htrap  the  motion 
from  the  turbine  to  where  required.  The  nptw 
end  of  the  shaft  H  works  in  a  collar  and  step 
plaoed  in  the  central  boss  of  the  beam  O.  As  the 
[ireaaure  of  the  column  ot  water  almoit  carries  tha 
weight  of  tho  driving' wheel  and  shaft,  the  atep  on 
the  upper  end  of  Uie  shaft  is  kept  dowh  by  tha  screw 
The  head  af  the  acrew  has  go*^  a  cup  in  it  and 
mall  hole  dowa  the  centre  ot  the  acrew  for 
^  laing  the  atep  and  collar  in  which  tha  shaft 
worka.  At  T  in  the  guide  oone,  and  at  U  in  the 
driving-wheel,  ia  ahown  the  form  ot  the  buoketa. 
The  turbine  makes  about  80  rerolations  per  minute. 
H.  Brown. 


„. thattha  motorwouid  be 

a  saluiion  of  perpetual  motiMl.  It  muit  be  reanam- 
bered,  mareoTer,  tliat  the  praamra  in  a  liquid  ads 
only  normally  to  the  anrfaoe  ot  an  immataed  or 
paitially  immersed  body.  In  the  case  otthe  circular 
wheal,  the  normals  all  point  to  the  centre  or  axle, 
against  which  point  all  the  pressure  is  exerted,  and 


beiDgrasistad  is 
I  agree  with" 


_.     (32283,  p.206)  thatOie  racoQ 

■imply  by  the  eiploiiou  of  the  powder. 
Ttds  being  granted,  tha  recoil  would  bi^in  directly 
the  powder  exploded.  It  the  gun  be  flred  without 
a  biulet,  Uiere  ia  next  to  no  recoil,  because  there  is 


ir  after  tl 


la  recoil  woult 


inruah  otai 

apparent  with  or  without  tl 

gun  be  loaded  up  to  the  muzzie  with  bnueu  and 

flred :  asmming  that  the  gun  did  not  tnurat,  the  maoQ 

would  be  tremendous,  evidently  ahowing  th'  " '- 

dependant  upon  the  mass  of  tha  proJaotOO. 

alra  the  opinion  ot  Balfour  Stewart.  _ 


Thiaia 


.  .         yetUia 

poor  motor  ia  aipeolad  to  do  work.  "  V.  A.  W.," 
letter  322TS,  aaya  that  the  portion  ot  the  thin 
circular  tube  in  the  water  will  have  an  apward 
tendency ,  whilat  the  other  aide  ot  the  wheel  will  be 
attracted  downwarda  by  gravity.  It  ia  true  that 
the  water  will  exert  an  upward  tendency  ;  but  tbii 
npwaid  tendency  is  ezertad  upon  the  wheal  aa 
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[I,  I  know  there'i  &  great  _  . .  _ 
ad  kbont  the  Urqahnrt  burnen,  bat  thli  ia  &11 
t^  Uie  inTsntor,  imd  Dot  b;  diBlntere*ted 
1.  To  know  the  workiaR  ranilte  ol  then 
»,  I  wonld  »dTi»e  "Glatton"  to  vuit 
k,  aiid  NO  for  hinuelf  :  oil  I  can  nt;  U,  that  I 
ha  wfll  tiaT«  to  tnval  long  distancw  befors 
mm  acroM    Hrqnhart'i   bumei'    working  in 


ill  effocts  from  it.  I  do  not  like  the  nnell,  so  do 
not  keep  mj  noee  over  the  pot.  The  dipping  add 
for  brus  is  ;  Add  nitiie  2,  aoid  snlphona  4,  water 
B  part*.  Or  anoUier  :  Acid  roli^nna  2,  acid  nifarie 
i,  water  1— parts  br  Tneanire.  Dip  and  liDee 
qniokly  in  rfcfln  water.    "-—'^— '■--"-» 


Do  not  breathe  the  fumes 


from  the  dipping  adda;  have  a  good  fitting  com 
to  dipping  veml  (itonewwe,  nrt  earthenware). 
Don't  tue  Bingle-flaid  Wduomata  oella  for  ^ver- 


lanc  been  taited  against  other  systenu,  as, 
that  in  Russia,  yoa  must  have  a  deal  of  m  - 
t  with  the  Minuter  ot  Wars  and  Commnni- 
i  before  anjthing  in  bqt  shape  or  form  can 
ne;  bnt  the  rssulta  ot  his  burners  on  loco- 
It  oti  th«  Hoaoow  and  Buisk  railwajs,  as  I 
loUeeted  bom  the  driTers  and  gontlemBn  in 

b,  that  the7  wonld  wiJUogly  throw  them  out 
f  eonld:  they  oonsume  mun  36tb.  to  401b. 
mt  (6  nrats  m  4  miles),  with  a  freb;ht  train 

tnids  on   a  oompantivelj   ^Making  level 

med  25  venle  per  hour,  and  caoiinff  no  end 
airi  to  brickwork,  fire-box,  and  lea^  tabes. 

mention  that  at  Qustav  List's  enguwering 
,  Uoeoow,  I  have  seen  Bray's  bnmera  nnder 
nhant  boiler,  evaporating  14J  of  water  to 
'.  nul,  tram  cold  feed  water,  with  no  briok- 
vtuttever;  a  Sin.  round  hole  wasmade  in  fire- 
for  the  enlnnoe  <rf  burners,  and  ash-pit  door 
,  and  alttioagh  the  fire-bars  wars  bwe,  and 
ff  wai  paesiiig,  they  have  no  bother  of  any 
rith  leaks,  &<i.,  the  Bame  playins  all  over  the 

aa  titt  at  cui  be  seen.    Formerrr,  with  other 
ft,  theee  boOers  were  continuaUj'  in  repair, 
gh  the  btnlers  were  protected  with  firebrick. 
H.  B. 
78.] — Bair-HaininerlnK- — "  Qrinubaw,  on 

'  doss  ootpredsely.ideuUfy  a  particular  book, 
haw  having  written  more  than  one  ou  the 
t.  Is  this  the  one  wanted  :  "  The  History, 
Ipcnent,  Action,  ClassiScation,  and  Com- 
B  of  Saws  of  all  kinds.  Qiving  the  details 
iu&u:tare,  filing,  setting,  swaging,  gumming, 
Uaxe  and  use  of  Saws ;  Tables  of  Gauges ; 
itiea  of  Saw  Mills  ;  List  of  Saw  Patents  and 
raluable  information,  by  Robert  Grimiibaw  V" 

"the  2nd  Editaon,  greiUy  enlarged,  with 
!■  appendiees,  supplement,  and  354  illus- 
is,"  IS  advortised  in  the  Publisher's  Catalogue 
,  laat  September),  H.  C.  Baicd  ai^d  Co., 
lalphia,  TJ.S.A.,  piioe  Idols.,  post  tree,  to  any 
t  fike  world.  B.  P. 

M.J— SlMtrlo  OIock-Alarm.— In  "  E.  M." 
a  May  1st  (p.  203),  part  reading  "  the  other 
■m  gong,  which  ehoald  be  uninsniated,"  read 
other  to  alarm  gong,  which  should  be  well 
ted."  DnauiD. 

82.]— Btdlnff  Haohine.— Would  it  be 
ing  "  Director  B.  K.  L."  too^much  to  give 

compass  principle  ?  Does  he  mean  that  I 
ndiaea  or  make  the  apparatus  ?  If  I  made 
wnld  like  to  know  the  right  things  to  boy. 
dciae  ha  mean  diamond  poiats,  or  others  ? 

Fn. 
[S5.1  — Sata.— The  best  way  to  get  rid  ot 

to  oatch  one  in  a  cue-trap,  smear  it  over 
phosphor  paste,  then  let  him  go.  The  glow 
'  pane  in  the.  dark  never  tails  to  dear  the 

oB  ths  premises.  W.  Jai. 


le  single-fli 

pianng.    Two  qoi ,.  - 

week  in  answer  to  74237)  will  be  suffieient  to  work 
one  gallon  of  solntion  ;  regulate  deposit  with  anode 
surface.  S.  Eobbbt  Botnrar. 


[74256.]  —  Oax-BnKlne.  —  I  herewith  send 
sectional  plan  of  cylinder,  showing  position  of  ^ 
apd  air,  or  miiiDg-Talva  and  ezhaust-valve,  with 
sections  of  same.  The  sketchea  are  about  i  size. 
The  opening  of  theee  valvoa  into  the  cylinder  are 


odd.  Make  the  artide  hot,  then  dip  in  the  above. 
Now  heat  over  a  spiiit-lamp  ;  a  green  colour  will 
appear  fint,  but  as  the  heat  increases,  the  artiole 
ml  become  a  fine  dead  black. 

ALEIAjnjBB  DUZTCUT. 

r74378.T-B»Ii»-»aiiOT  aiaa«.-Befer  to  VoL 
XSX.  "  E.  M.,"  pages  63  and  99,  where  our  friend 
Mr.  W.  J.  Lancaster  gives  a  simple  method  of 
calculation  tor  any  size  gauge.  Tours  being  lo 
nearly  Sin..  I  would  say  an  inch  of  rain  on  an  Sin. 
gangs  is  very  nearly  29  avoirdupois  oi 


Seftion  on  theliiii 


th  screw  nipples  or  oUierwise.     I  screwed 

„ u  shown.  Ron  igniting-tube  lin.  diameter 

out  will  make,  say,  100  hours*  run.  I  don't  pro- 
vent  the  explosion  from  taking  place  at  the  dead 
point.    I  Ui^  it  takes  place  immediately  after. 

[74271.]  -  Model    Hydranlle    Presa.  —  A. 

Force-pomp,  having  ball-valves  at  B  and  C  and 
solid  plungeT.  D  has  a  plunger  about  ID  times 
area,  of  tbt  belonging  to  A.    No  valves  wanted, 


:t4.]  ~  Warmlnff  Platlnr  Solnttona.— 
bj  steam.  Ron  a  lead  pipe  around  inside  of 
pass  steam  throngb  this  at  low  preesnte. 
muneUad,  would,  I  think,  be  more  suitable 
dt  tmall  qnautitiea ;  you  then  oould  heat  by 
oil-lampe.  8.  Robebt  Bobnxt. 

4C.]— Seaondary  Onirenta. — Mr.  Adami 
ot  altogether  mixed.  The  resistance  of  the 
Ian  ooil  has  nothinf[  to  do  with  the  voltage 
itod,  thon^ithas,mthensual  way,  with  the 
t  ^idaoea.  The  relation  of  voltage  between 
ndicnllali  related  to  the  number  of  turns  of 
a  Moh,  and  only  is  that  way,  indirectly,  to 
Mance.  The  reason  is  dear,  the  magnetism 
MM  dap«sids  npOD  the  ampere  turns  ot  the 
y;  th«  voltage  of  the  seoondary  depends  on 
iBBatian  of  the  oora.  The  one  action  is  storing 
■  derived  from  the  primary  current ;  the 
' •—■--.    that    stored   energy    into 

H.1— SUverlaar.— 1st.  No.    2nd.  Not  very. 


but  a  tap  to  lot  onl  water.    B.  Steel  rods.    P.  Flat 

piece  of  metal  sliding  on  B.     Q.  Substance  to  be 

pressed.    H.  Screw  collars  with  leather  packing. 

Sm. 

[74273.]— Bioyolo  Plating.— I  would  advise  you 

not  to  attempt  to  plate  your  Kcycle.    The  reason  I 

give,  is  that  to  procure  the  necessary  plant  would 

cost  considerably  more  than  you  could  get  it  plated 

for.      If  yon  have  a  vat  large   eoongh  and  the 

materials  necessary,  go  In  and  try  yor-' — '  *'  -' 

helpinj 


tea-spoontul 
gets  used  np  throw 
■bottle  each 


■..vittiDi 

■OB  salt.    5th.  When 

«■!  a  eovar  on  top  ot  vb^^.    ^.  ^  u>>u  >. 
I  ts  Uduomata  cells  tor  silvering. 

Ai.EXAjn>EB  DnNcui. 
Immdy-straet,  London,  £. 

I — Uvarittf . — If  yon  want  to  turn  out 
t,  M*  tha  caustic  potash  hath.    This  mast 

•'-  remove  all  gresae  and  dirt. 

I  have  not  experienced  any 


.  _ ,  go  in  and  try  your  liand  at  it- 

I  shall  have  great  pleasure  in  helping  you  should 
jou  require  it.  Get  a  good  bookondectro-platins, 
either  Watt's  or  the  "  Electro- Plater's  Handbook^' 
S.  RoBEUT  BomniY. 
[74273,]-Bloyole  PlatlnB.— It  wfll  cost  you 
more  tor  plant  to  plate  one  bicyde  than  yon  oanld 
gat  hall  a  dozen  plated  for.  Take  it  to  a  practical 
man  ;  but  if  you  aro  determined  to  do  It  yoursdf , 
buy  a  good  book  on  ths  art ;  also  see  back  numbers 
of  the  "E.M."  It  would  require  too  much  space 
here  to  explain  all  properly. 

AXEXUtDKA  DTTHOUr. 

It,  Orandy- street,  London,  £. 

[74274.]— Permanent  Blaok  tor  BnuM.— 
Try  the  following :— Dissolve  copper  wire  in  nitric 
acid,  then  put  t&ee  times  as  much  water  to  the 


sxaoon,  ana  me  means  oi  giniuuiiiii{{  uw  nippiy, 
nnHTg  ot  pstrolanm-tight  joinia  to  iron  baird 
;  the  eonveyanca  of  oil,  and  specially  oonatrnoted 

iD-oocks  for   shutting  oB  supply  ooustitataj  a 


Cylindet. 
TLAM.    Section. 


ictio-n  ootnelihe  A.J 


number  of  patent*  ot  which  we  an  the  innatws. 
We  shall  be  glad  to  communicate  with  yon,  cs 
others.    Our  addrtea  is  in  the  Sale  oolomn. 

Pant. 
[74312.]  — Patrolanm  ft>r  I-lghtlnK.  —  Then 
can  be  no  qoeotion  about  the  statement  that  a  pro- 
perty  constructed  lamp  is  not  dangerous,  and,  aft<ir 
what  I  have  seen  recently,  I  am  inclined  to  think 
that  any  sort  ot  a  thing  will  bum  the  good  market 
kerosene  without  danger,  provided  the  lamp  itself 
IS  not  induced  to  explode.  I  have  not  yat  met  with 
a  case  of  explosion  when  suitable  oil  was  osed  and 
the  lamp  treated  with  common  sense.  I  have  seen 
lamps  that  you  could  kick  over,  others  that  yon 
ooum  throw  up  in  the  air  and  catch  in  your  bsjida 
without  tU  ihghtest  risk  of  exploMon  ;  but  I  object 
to  the  "  portabilitv "  mentioned  by  "Sm."  as  an 
advantage,  nnless  ue  term  is  qualified.  A  oarofol' 
person  can  carry  a  paraffin  lamp  to  the  top  of  Um 
house  and  down  again  withont  risk,  bnt  too  many 
swing  the  ordinary  lamps  about,  tilt  them,  and 
then,  if  tome  oQ  which  eaoiqie*  flares  np,  they  drop 
the  lamp  :  there  is  a  fire,  and  that  i«  reoortsd  at 
an  "  explosion."  When  "  8m."  removes  his  lamp 
. ___    p]^    ^^   another,  he    doee   i 


K^iak 


11  that  is  re- 


quired.    I  agree   with  him  that  no  eatistaoton 

Sitem  of  supplying  the  oil  or  gas  from  the  ofl 
rongh  pipes  has  been  devised,  nor  do  I  think  it 


a  railway  statioB 


igl"  P. 
likely  to  be. 

not  many  mile, 

made  to  supply  the  platforms  with  oil-gi 
gssoline,  I  thmk.  There  was  every  applianoa 
and  praoticaUy  carte  blandie  as  to  expense,  but 
it  would  not  answer:  the  gas  condensed  In  tha 
pipea.  Ths  same  oompsny  used  Fintadi's  gas  ia 
their  ooactMS,  and  had  experts  at  their  beak  end 
call.  Several  raoposed  methods  of  viag  oil-gaa 
wUl  be  found  m  bock  numbers;  but  I  should 
■tick  to  lamps  in  preference  to  fitting  np  pipe*  to 
convey  dther  oil  or  gas,  except  coal-gas.  I  want 
a  really  wdl  authenticated  case  of  a  paraffln  lamp 
"  exploding,"  if  any  One  can  oblige. 

SuroxL  B&T. 

E4313.]— Ktwloal.— To  "  ComrrsTOMAinm." 
sep  yonr  beat,  and  let  the  bar-line  fall  out 
when  it  Ukea.  B.  STUn;.ET  HoeXSH. 

[74313.]— Mualcal.— If,  when  the  tine i*i 

the  music  is  not  differaatlv  marked,  the  le_^ 

the  bar  is  merely  altraed,  nx  crotchets  being  played 
instsod  of  four.  A  crotchet  i*  always  a  crotchet,  and 
h'kewise  in  the  csee  of  the  other  symbol*.  Of  course, 
it  one  time  has  to  be  played  allegro,  say,  and  tha 


h  M^tC 


troduction  of  fractional  flgures,  such  as  0  to  f  or 
],  it  Is  the  length  ot  the  bar,  and  not  the  Una 
value  of  Uie  note,  which  is  altered.  When  the 
time  valoe  ot  the  noteisaltered  the  words  allegro, 
presto,  adagio,  &c.,  or  slgnidcaat  signa,  referring  to 

... 1 1 — J   — ..  the  altered  por- 

S.  Bomura. 
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[74313.]— nodical.— The  Domber  and  Tsloe  of  Uis  luge  ntuiod  uutnuDCDt  dealers  who  uU  reeds,  mircon  ua  more  eaitiT  fignred  wliai  thsy  in  n  fe 

Om  noUa  oontained  in  SMh  meuuie  at  a  mOTement  and  the  new  reeda  would  merel;  require  taninK  to  □na-fanrtli  ol  theii  diameter  thick  ;  twTsiid  tiuL 

are  ahown  br  a  time  lignatiire  placed  at  the  begin-  thoee  in  the  initramant,  if  thsr  required  so  ma(£  aa  trouble  may  oome  through  them  not  beinp  imiMM 

ning  atter  the  k^  mgnatore,  and  ii  expreeeedaia  that.    New  Tibnttormn  be  fitted  if  it  ii  impoasibls  properly.     In  tt  ' 

fncoon  of  the  nnit  oi  time,  wbioh  ii  the  Hmibrere,  to  land  the  old  reed*  and  haTa  them  matched.    At  mch  too  long ;  it 

the  denominator  ihowing  the  Dumber  of  parti  Into  a  rule,  tnnen  keep  a  stock  of  reeda,  and  oan  repUce  but  of  cutting  away  those 

which  the   aemfbrare   ia   divided,   the  numerator  deteotiTe  ouea  and  tone  them  there  and  than,  juat  1 *'        '        ' 

diowiog  how  many  of  these  are  oontained  in  each  aa  pianotoite  toneia  cian  fit  a  new  air —  '*  —  ' 

meaaure.  Sk.  breaks  during  the  tuning.    The  querist  st.      ..  _         _  _         .   _ 

r^illll    ■Wn.Hnul  — Tn  tliB  Mu  n'luH  hv  thn  said  whsthoT  the   vibrators  are   broken   or   gone  fllm ;  but  "Onon"  can  lus  mon — lay  hriea  M 

qnK^e^^at|sp:£fSMf:  ffi^',^^  ^^  ^"^  -«■  0^^^^°  S^ti^' X"^  t'^tTof'^Xr^SSt,-^ 

s^T^^S^^'tf'^^""^^^  g;^srl^;^=^Jf?^nT^^^r;  ^^;T^t^.,^F^^L^^^ 

w     ^r       'tC.      '         '^^^'  [7«22.]  -  Dynamo,     Def&otlve.  -  To    Mb.  afford  to  spend  thS' leisure  time  than  their  moaw. 

newoasue-on-iyne.  Bottobb.  — The   reason   of   the   faflore  of  your  and  are  deterred  fiom  attempting  tomakaa^ecA 

[Ti313.]— Haatcol.— It  is  the  rhythm  which  is  dynamo  to  work  is  the  excessive  resigtance  of  the  through  a  belief  that  the  taak  is  attady  heyod 

alwed,  not  the  time.     A  groat  deal  of  difficulty  and  flsld-mognet   wire    as   compared    to    that  of   the  them—fint    because     they   think    -    "'  ^-' 


The  time  i»  the  speed  at  which  any  resistance  of  only  quarter  that  of  the  length  of  would  cost . 

mosic  is  played,  and  ia  governed  by  the  expressions  win  ;  hence,  since  the  R  of  No.  14  is  about  -085  of  |  plate  would  do  first  rate  for  tools. 

Andante,  Largo.  &c.,  and  by  the  metronome  miaik  an  ohm  tothepooitd,  the  running  reaiataDoe  of  yonr  more  than  cutting  round  and  edgea 

where  given.    The  rhythm  ii  the  awing  of   the  armature  is  nearly  0-2  of  an  ohm.    401b.  of  No.  22,  tsol-makicg  is  easy,  and  the  coat  am —     — 

mnaic,   and  mrresponds  with  the  metre  in  poetry,  at  6  ohms  per  poitad,    is  equal  to  200  ohma,  or  for  mirror  can  be  cut  out  of  plate  made  tat  ■ 

In  the  case  you  mention  (tone  296,  A,  and  U,),  the  nearly  1,000  timee  that  of  the  armature.    If  you  lights,  and  ia  to   be    got  op    to    Ifin.   UUdc   _ 

flnttwo  linee  of  the  hymn  are  iambic  pentameter  remove  201b.  of  the  F.M.  wire,   cut  it,  ro-wind  "Orion"  will  look  over  the  Si^Mnny  Sale  CoIok 

Sfive  leet  of  two  eyllables  each),  and  the  third  Una  again  in  the  some  directJon,  beginning  at  the  same  he  irillsee  Holmea,  of  Easei-roBd,  adnKtuMDad,! 

I  lambio  tstrameter  (cataleotic)— i.e.,  (our  feet  of  end  at  which  yon  began  the   201b.   left  on,   and  he  lives  near  London;  it  in  tb« Noctb, Hw rat 

two^llableseacb,  with  half  of  the  last  foot  cut  off.  then  couple-up  the  two  seta  of  wire  in  paTallel,  you  Plate  Glass  Co.,  South  Shield!,  ooold  mppIjkB; 

It  was  neCMSary  to  adapt  the  rhythm  of  Uie  mnaio  will  bring  down  the  resistance  of  your  F.M.  otols  to  if   in    the    Midlands,   Chance   BrothMS    and  Oh 

to  the  Stared  flow  or   awing  of  the  words,  and  200  ohms,  and  you  will   find  your   machine  will  Smethwick,  near  Bimunghaa,  tnpplT  dlMaqitd^ 

kence  the  changs  from  four  to  lix  crotchets  in  the  work  welL    Shall  be  glad  to  hear  of  your  aucceis.  made  tor  specula  of  any  thickBcas  to  ordv.   In 

bar.    WhlUt,  ueretora,  each  crotchet  ia  of  equal  S.  Botionb.  regard  to  solar  focus:  solar,  plBnatan,aiids(arini 

■peed  or  time  throoghout  the  tune,  it  will  dearly       ,....„.    _         .„,.„..  ,   ,     ,>  W"*  p^"i'*V  """"H"""**?  "■■  p^tMnl*.  ■■  Ha iJr 

^a  longer  time  tS  play  hx  to  the  bar  than  ti  ^  [Ti^.j-Oaa.-ITie  length  of  pipe  "J^ed  should  curvVSat  iowSS  then^  and  tS^bXnt  hau5 

play  four.     The  roeed  at  which  hymn  tunes  are  have  been  given  ;  when  thia  la  known,  the  loUow-  djrtance  bom  the  miiror  that  divOTgrng  imi  fa* 

tdayed  la  govamedV  tt>e  taste  and  eipeiience  of  1^8  formula  may  be  used  :-  ^,0  pinhole  are  focossed.    The  ndSu  of  oumlM 

&ie  organist,  and  is  one  of  the  safest  guidea  in       Q  o  quantity  of  gaa  in  cubic  feet  per  horn  ia  aline  from  the  centre  to  the  dnmmfenoM^ 

judging  the  capatalitr- luid   discrimination  of  the       {  _  length  of  pipe  in  yards  any  cirnle.    If  "Orion"    is   intemding  to  mika 

performer.  H.  BbocxxbHUSST.  d  _  diameter  of  pipe  m  inches  ia    making,    or    has    mode,   a    mirror,    I    «o>li 

[743!4.]-Indmrt«itoii^O   Ma.   Bottonb.—        A  -  preaanra  in  inches  of  water  adrtso    Um    to     read     np     some     textbo^   a 

Mil  not  BDgl.  cotton,  M  TOOT  "..0."  m.v  mun.  Q  dividad  into  I.OOOe.ft.  wiU  gi'.  the  time  to  pM.  pomtn  6m.,  imd  dMcrrt*  BBomiaroto,  to«^jl« 

TonWwotfroilloUln.  .pukiljooiin-  So  I,B00..I1.  thiin.h.    To  uS.o  .t  Ih.  toinlt  by  J"  ""t^,!""";  ?*^"'J?'?- 2^^^ 

ndntion  i.  gold.    H.to  .  gcmd  oondenwr,  ud  if  comparing  with  Ubiea  of  ie«uita  for  iowsr  pccMure.  'lie  *Kmoirdo,  «»djom  ttm  poijit.  rtoppal  tott. 

jom.dI.Lo  mil,  «>upC,  np  in  U™'  «U  in  (u  lolb.  5  .  hijli  on.),  it  mn,  b.  ,.11  to  .Im.mlT  J"""*-;''"  ■?""  ™  IfSd.   Z?  iSi.  S 

JmooflwoinprnJlid.  S.  Bo™»i.  tl«.t>.r  llmMtl,.  ptiknt. /..(It.  tb.  di^bug.  of  '~Tj    £"£"{.  •JiJ^ST^^S^iJ^^ 

[,«„.l-Ind.o..«nn..-Wl.t    ,on   ^  ^.  SLSUT^SZr"^"'  TSf "  CnS'l^.TV'S^diS'S^SiJCJS ! 

jainary  ia  the  core,  consisting  Of  iron  vriros.    The  charged  is  a  tnHe  too  large.  A.  Uadi..  iju^  .  tut  let   them  be  parallel  to  the  middh  « 

Toimar;  is  a  helix  of  stout  copper  wire  wound  over       [7432G.]— FhotoKranhiQ.— "  Gibbina"  does  not  uiaj  Une,  and  then   yon  will  Me  that  tke  mSd 

this,  and  through  which  the  cuiront  from  battery  mention  the  developer  he  employs.     I  always  use  liueg  ^id  the  lines  parallel  to  the  axial  line  do  Ml 

a Ti ..  „•  ._u  layers  of  16  d.c.c.  wire  the  (erroua  oxalate  developer,   as  described  m  the  make  the  same  ansle  ■"""  """  ' ■"■"   "' 


wounid  evcmly  over  "  core-tube,"  and  flniahing  at  "  B.  M."  ot  the  SDth  Oct.,  18S-],  by  Mr.  Bottone,  difference  growing  greater    thft  farther  tiam  tta 

the  same  end  as  it  wmmsnceB.     Over  this  ia  wound  with  excellent  results.    The  plates  occasianally  on  tuiial  Une,  and  thos  Sani  why  the  sphedcd  enn 

■everal  lajera  of  guttapercha  tiasue  for  inanlation.  drying  show  a  white  powdery  deposit,  due  to  the  has  to  Iw  flattened  to  the  parabola  to  focoa  puiIU 

The  thin  ebonite  discs  are  for  winding  the  aecondary  presence  of  lime  in  the  washingwater.     Thia  can  be  raya,  for  light  is  always  reflected  at  tlia  aams  SBtl* 

OOil  In  Motions,  for  by  so  doing  that  part  of  the  removed  by  immeninR  the  plate  tor  a  few  minutes  itatrikes,  or,  iisteitbooi3Bay,thaangle  of  ttf«Ai* 

wire  which  Ia  of  a  high  potential  is  separatedfrom  in  a  weak  solution  of  aydrocbloric  acid,  1  part  add  equala  the  angle  ot  inddenoe.    To  thaw  who  M 

that  which  ia  at  a  lower.     Tbis  is  very  eiaential  in  te  100  water,  and  rinsing  in  water.     When  not  le-  uaing  reffscting  telescopes,  and  aro  tzonblad  by  taA 

'"T*  OoDi,  lor  reasona  I  need  not  explain  here.  The  moved,  I  have  not  found  it  to  interfere  with  tha  and  wings   '  "*""     — '    '~    


•MOadanwire  is  now  to  be  wound,   evenly  and  printing    to    any  extent.     Its  removal,    however,  unabletodividecloaedoublea.useadiaphrBmofftk 

Without  kinka.     It  is  wound  from  one  end  to  the  improves  the  appearance    of    the    negative.    The  brass  made  into  a  cap  that  may  be  sUppeacaHl 

other,  juat  as  yon  would  if  there  were  no  discs.  detectwhich"Oibbins"  alludes  toseema  to  be  owing  oS ;  cut  the  brass  larger  than  the  eye  end,  andmck 

Put  aa  much  wire  aa  you  can  get  on,  which  will  to  a  deporit  ot  sulphur,    which    Burton    s^a    ia  itround  the  edges,  so  that  they  will  turn  ddwnsal 

probably  be  about  lib.,  according  to  the  neatnen  caused  by  the  alum  toth  lieing  add,  and  insufficient  thua  he  made  to  Qt  with  the  hols  oentral  bedors  tta 

with  wninh  it  is  wound.     Yon  may  reckon  the  lib.  washing  lietween  the  alum  and  fixing  bath.    Iliis  eye-Iena  of  eyepiece.     Have  the  hole  Tory  bihI, 

ot  38  a.o.c  wire  will  give  lin.  aparfc.    Yon  muat  he  adds  can  be  removed  by  gently  rubbing  the  face  about  an  hundredth  of  an  inch.    After  sot^^S 

UM  a  GO-ahset  oondenser,  and  a  contact-breaker  of  of  the  negative  with  a  plug  of  cotton  wool  while  on  draw  out  theeye-tabeandadjostthemuihi^B 

the   vibrating   ^pe.    Nos.  36  or  38  s.c  B.W.Q.  water  is  rouuing  on  it  from  the  tap.        Q.  O.  B.  till  the  black  shadow  of  tha  flat  U  oentnl,  and  W 

wiiearB  the  P™per   aizM   (or   aeconda^  ™a;       [74329.] -Aatronomtoal.— How  do  you  mean  will  show  that  it  is  as  much  the  aiii  of  tlrt  srepS 

therefore  you  will  get  good  resulta.      F.  Askew.  to  um  the  telescope  on  the  sun  f     If  you  have  a  bemg  central  to^^theoone  of  rays  ^rafledadlremfts 

[74316J— Secondary  Battery.— To  "SiOK*."  '    ' ..-.---■.-■--.-     ■. ...  -'      "—-■■---         -  .— .  .     .1-....        _  .. 

— Aa  "  W.  P."  asks  my  advice,  I  will  give  it  to 

him  very  simply  :  Do  not  attempt  what  you  prbpoM  ^ 

at  all.    I  tried  zina  in  early  days  of  accumulators,  the  eyepiece.    A  power  of  10  is  ample.  Sic. 


rery  simply  :  Do  not  attempt  what  you  prbpoM  means  put  a  cross  wire  or  a  poii 

.    I  tried  zina  in  early  days  of  accumulators,  the  eyepiece.    A  power  of  10  is  : 

o  have  others  since.     It  seems  promising,  but  rTji?i  1     T^i-^t.  1^  tum,^^, 

the  uromise  is  never  fulflUed.     Nor  ia  there  any  -c."        J  „            ,u         .  \r^..;r~(Z:.rTi:7:r.-      10  aoiat  ouaorvMuuu,  lui  uuui.dku  mun>i:  anu  «• 


asks  my  advice,  I  will  give  it  to  not  use  it  without.     It  you  have  a  finder, 

'" It  attempt  what  you  prbpoM  means  put  a  cross  wire  or  a  pointer  in  the  fc 

arly  days  of  accumulators,  the  eyepiece.    A  power  of 

■      -  *.■  iflTiL"*^'  pronusing,  but        [  74  333.  ]_  joint.  In  BIi 

imise  IS  never  fulfilled.     Nor  la  there  any  y^u  must  remove  the  out 

«at«iJXd1u^p£L°"Xhrvert^^  ^du^^^l^^^ 

aWa  pn^y  fTSSn^the  liquid  to  t^out-  ™^^^  °Ae  te^TI  bbd^^  Ti^tTheX  ro-  g!^'^  bf 'u^  "■        '''"^""       "^^^T 

"^2'„f  ^T^',T'^^^  "  ^t  ^""^  ?o"t»>°»"  movJk  from  branS^  conductor  tor  about  Tin.    The  f"^"^*^"^-                                          S™*^ 

dj-jt^mMblsMlt,  Buch  as  sulphate  of  zmo.    Itis  n,i,bar  covering  and  cotton  sewing  ore  then  to  be  iril37.]-ThB   New   Dlaaotype    ProoeM.- 

r*J:?^      1  .'"'    ^^^'™.'^''°^      1    m     ?f  unlapped  for  3S1..  and  mbber  cut  off.     Clean  con-  Fu^l  particulars,  both  as  to  methods  of  wotkiM 

two  lead  plates,   either  aa  the  ample  PlanW  duotors  and  atranda  with  fine  emery-paper  or  doth,  materials,  a  supply  of  the  necessary  diwaioala.W 

''^v'iLP^             -5         1  j™^iu™^!^   A       A  tten  solder  the  atrand.    Take  two  Sr  three  turoa  other  hinta  can  be  obtained  from  M«ra.  Qr«a, 

on  them,  or  m  grids  packed   with  red   lead  and  rou^aojain  conductor  and  back  round  itseU,  and  Cross,   and  Sevan,  i,  New-oourt,  linooln's  Inn, 

hthargo,  and  then  electrolysed.                     Sioha.  goidar  at  top  of  T  .     Use  toainaa  aflux,  not  acid.  London,  by  whom  the  process  has  been  diMOvmi 

[T4319J— Oament   for  Preah- Water  Aqna-                                                                 F.  Asssvf.  undperfected  thua  far. 

'*^-""^r   ord^  putt^,  with  aome  htharge       r 74334. ]-8peoala  drlndinff.-To  "SiBEin."  Kingstown,  Co.  Dublin.  M.  Hbdlkt. 

ES!!l'!iT-      -t           all  jomU   diy  and   clean  -Vheahip  end  of  the  chisel  orscrew-driverplaced  [;i337.]-The    New   Diaaotyp*    Prooeei.- 

Iwfore  applying  It.                          E.  O.  Mason.  between  m&ror  and  wood  disc,  and  sharply  atruck,  Thia  querist  onght  to   find  aU   he   wants  in  tha 

[74320.]— Harmonlum.—If  the  reeds  aromerely  will  separate  them;   {in.  or  Jin.  plate-glass  make  number  for  March  27,  where  he  will  find  an  artids 

out  oltuneordonot  speak,  they  can  be  "doctored"  excellent  tools,  and  are  quite  thick  enough;  but  if  on  the  aubject.     I  gave  (p.  145)  the  pro^orlicaste 

probably;  but  if  they  have  "  gone,"  the  querist  haa  "Orion"   contemplates  grinding  many  microra  of  be  used,  and  I  know  nothing  moro  definite,  eiccf^ 

only  to  t^e  them  off  and  get  dmilar  ones  from  any  the  same  size,  the  thicker  the  tool  the  batter.     Qlass  that    Messrs.      Watson     and     Sons,     313,     Hick 

dealer  who  can  match  them.    The  pries  charged  an  inch  thick  will  do  firat  rate  tor  mirrors  up  to  Hulboru,  are  the  sole  agente   for  the  sals  of  As 

fraodd  reeds  ia  not  more  than  3d.  eadi  at  any  ot  Sin.  if  carefully  mounted;  IJin.  up  to  12in,    Large  chemicals,  and  that  they  put  thtm  Bp  in  boxH 
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parts  as  could  not  be  tamed  on  account  of  stops, 
sock  as  the  space  between  the  ''Dolphins," 
under  and  alongside  the  trunnions,  the  muzzle 
ring,  where  the  sight  interfered,  and  the  breech 
moulding,  where  the  touch -hole  or  vent- table 
again  intefered.  Sometimes  in  bronze  naval 
guns  the  breech  ring^  for  the  rope  breech- 
mg  were  also  similarly  milled.  Milling 
cutters  for  cutting  gears  have  been  in 
use  to  the  writer's  knowledffe  for  more  than 
55  years,  and  are  probably  of  even  earlier  date ; 
they  were  at  that  x>eriod  serrated  by  hand,  and 
were  only  intrusted  to  first-class  workmen  to 
work  up.  Some,  the  earlier  ones,  instead  of 
being  serrated,  were  cut  by  hand  like  a  star 
wheel,  but  without  the  sharp  points.  These 
were  the  only  ones  that  could  be  sharpened,  and 
as  in  those  days  emery  wheels  were  not  known, 
the  emerr  stick  was  the  only  appliance 
that  would  attack  hard  steel,  and  they  could 
be  ahaipened  by  this  metiiod  only.  Cutters 
remained  in  this  crude  state  till  about  1849-50, 
when  the  writer  saw  the  first  machine  for  mt- 
rati»si  eutttra.  This  machine  embodied  all  the 
principles  of  the  best  machines  of  the  present 
day,  ito  main  defect  being  that  it  was  built  too 
ligidt.  In  it  the  cutter  blank  was  mounted  on 
a  mandrel  head,  provided  with  a  suitable  divi- 
sion wheel  and  locking  gear,  all  carried  on  a 
horizontal  slide,  controlled  by  a  screw  and  handle, 
much  the  same  as  the  slide  table  of  the  present 
universal  milling  machines ;  the  small  angular 
cutter,  either  sohd  with  spindle,  if  very  small, 
or  carried  on  a  suitably-sized  spindle  running 
between  centres,  the  end  of  one  of  which  rested 
on  a  former  attached  to  the  mandrel-head 
dide.  The  spindle  and  dead  centres  were 
all  contained  in  a  cast-iron  frame,  swinging 
verticallv  on  a  horizontal  axis,  said  fnime 
having  m  front  a  handle  to  ease  or  control 
tiie  action  of  the  ang^ular  cutter.  Box  or  shell 
eastings  had  not  at  that  period  come  into  general 
use ;  most  machine  framing  was  built  or  designed 
on  the  old  ''  tib-and- feather"  or  the  +  system, 
as  was  this  mkchine,  and,  as  before  mentioned, 
it  was  altogether  too  light,  and  although  quite 
efEective,  there  i^as,  from  inherent  weakness,  a 
lot  of  chatter.  The  first  instance  known  to  the 
writer  of  milling  proper  being  applied  to  any 
manufacture  throughout,  was  in  the  case  of 
CoL  Colt's  celebrated  Small-Arms  Factory, 
Springfield,  Mas.,  U.S.A.  In  1850  this  firm 
had  a  branch  establishment  on  the  Middlesex 
side  of,  and  close  to,  Yauxhall  Bridge,  and 
there  the  writer  spent  some  most  pleasant  days 
examining  minutely  all  the  various  machines, 
most  of  which  were  millers^  either  horizontal, 
vertical,  or  articulated,  but  all  controlled  by 
formers  or  templates.  There  must  have  been  on 
the  three  floors  of  this  large  establishment  at 
least  from  100  to  150  machines,  in  sets,  of  dif- 
ferent sizes,  to  suit  the  ''grade"  or  size  of 
revolver  in  course  of,  shall  I  say  machino-facture  ? 
— for,  with  the  exception  of  polishing,  plating, 
and  mounting,  there  was  no  hand  work.  The 
above  number  of  machines  was  exclusive  of  the 
smithy,  where  there  were  about  a  dozen  monkey 
(or  drop)  forge  hammers,  and  four  or  six  rotatory 
cam  swagers,  and  so  accurate  was  the  work 
turned  out  by  the  above  machines,  that  a  dozen 
pieces  from  any  individual  machine  might  be 
weighed,  one  against  the  other,  without  (only 
occasionally)  turning  the  scales. 

Previous    to     this,   however,    about     1835-6 
Whitworth    introduced     his,    now    celebrated, 
fluted  milled  taps  and  reamers,  and  a  few  years 
later  perfected  his  system  of   "  universal  screw 
threads,"   the  seats    for    the    guide,   and    two 
cutting  dies  in  his  well-known  three- die  stocks, 
were  also  ^ot  out  by  milling  (^but  in  this  case 
with    a    mill  drill),  so  that  for  tool^making  by 
milling  we  may  fairly  consider  Whitworth  as 
tiie  pioneer  in  this  class  of  work.    Credit  is  un- 
doubtedly due  to  our  American  cousins  of  the 
U.S.  for  the  more  extended  use  of  the  milling 
cutter,  and  now  no  American  machine  shop  is 
without  one  or  more  milling  machine  of  some 
kind.     On  the  Continent,  and  more  especially  in 
France  and  Switzertand,  the  construction  of,  and 
the  use  of,  these  machines  and  tools  has  attained 
a  high  degree  of  perfection,   as  their  very  fine 
exhibits  at  the  late  Paris  Exhibition  fully  demon- 
strated.   Milling  cutters,  such  as  are  sold  in  most 
of  our  good  tool  warehouses,  are  at  all  times 
expensive  to  buy,  3b.  6d.  being  Uie  lowest  price 
for  gear  cutters  the  writer  has  ever  paid,  while 
the  American  cutters  by  Brown  and  Sharp  vary 
from  2  to  8  dollars,  say,  roughly,  from  8s.  to  32s., 


use  of  the  serrating  machine  must  have  not  only 
very  considerably  lessened  the  cost  of  production, 
but  fldso  increased  the  efficiency  oi  the  tool, 
what  must  have  been  their  money  value  when 
they  were  hand-made  ?  It  becomes,  therefore,  a 
question  of  saving  by  making  these  tools  at  home, 
when  the  necessary  appliances  are  at  hand,  and 
thereby  saving  such  outlay.  Even  to  amateurs 
whose  time  is  mostly  their  own,  or  who,  at  any 
rate,  have  more  leisure  than  the  master  mechanic, 
who  either  may  not  have  the  necessarv  appliances, 
or  who  cannot  afford  the  time  to  make  them,  and 
is,  therefore,  obliged  to  buy  them — ^the  saving  is 
worth  effecting. 

It  is  easy  enough  to  make  a  milling  cutter  that 
will  cut;  but  unless  it  cuts  evenly,  and  without 
jumps,  it  is  not  of  much  use.  Their  smoothness 
of  working  depends  mostly  on  their  accuracy  of 
division,  and  next  on  the  angle  of  serrations ; 
also,  whether  the  serrations  are  parallel  to  axis  of 
cutter,  or  are  cut  spirally.  Now,  according  to 
the  writer's  experience,  a  spirally  grooved  cutter 
always  cuts  sweeter  than  a  straight  grooved  one, 
for  the  reason  that,  in  the  first,  tome  portion  of 
any  one  of  the  teeth  is  always  in  cut ;  whereas 
with  the  second,  the  sucessive  serrations,  having 
an  interval  between  them,  must  necessarily  come 
into  cut  with  a  succession  of  blows  or  shocks, 
light  it  is  true,  on  account  of  the  rapidity,  but 
still  there ;  they  have,  however,  the  advantage 
that  they  have  no  tendency  to  cause  axial  or  end 
movement,  whereas  these  spirally  grooved  have, 
beside  which,  they  are  much  more  expensive  to 
produce,  and  this  is  most  likely  the  reason  why 
the  straight  cut  is  almost  always  used  for  tiiese 
tools ;  but  where  very  dean  work  is  required, 
and  the  extra  expense,  besides  the  above- 
mentioned  end  thrust  (according  to  the  spiral 
being  right  or  left  -  handed)  not  being 
obstacles,  undoubtedly  a  spirally  grooved 
cutter  is  to  be  prefeired.  The  general  form 
of  tooth  or  serrations  given  to  milling  cutters  of 
the  present  day  is  shown  at  Figs.  8— 12  ;  these 
cutters  have  clearance,  whereas  the  old  star- 
shaped  cutter,  and  some  used  even  now,  have 
They     cannot,    however,    be    properly 


none. 


sharpened,  for  the  reason  that  each  successive 
serration  in  milling  such  a  cutter  brings  the  edge 
of  the  previous  one  to  a  sharp,  keen  cutting  edge 
exactly  of  the  contour  or  shape  required  ;  otherwise 
there  will  be  less  clearance,  while  any  attempt 
to  sharpen  them,  either  by  revolving  g^rinder  or 
by  add  biting  or  etching,  at  once  lessens  or  re- 
duces the  ouUine  or  contour  of  cutting  edge,  so 
that,  in  the  case  of  a  gear  cutter,  where  the  pre- 
servation of  the  outline  is  of  conse<|uence,  sup- 
posing a  wheel  to  be  in  process  of  being  cut,  and 
is  cut  half-way  round,   if  the   cutter  be  then 
removed  and  sharpened,  no  matter  how,  it  wiU, 
on  being  again  set  to  work  in  continuation  of 
same  wheel,  cut  a  smidler  space  and  leave  a  larger 
tooth  than  originally  ;  and  for  this  reason  a  gear- 
cutter,  even  if  dull,  should  always  be  made  to  go 
right  round.     Of  course,  in  sharpeninp^,  the  dif- 
ference after  Uie  first  time,  is  very  httle,  still, 
in  a  set  of  gears  it  would  be  felt;  and  each  suc- 
cessive sharpening  will  increase  the  defect.     But 
for  all    these    objections,   this  form  of  cutter 
*' holds    its    own."     We    now    will    proceed 
to  describe  the    "Swivelling  Cutting  Frame," 
promised    in    the    last    artide.     Referring  to 
the    accompanying    drawings,     Fig.     1    is    a 
front  elevation  of  portion  of  lathe-bed,  and  the 
new  appUances,   Fig.   2,  a  cross- section  taken 
through  axis  of  surface  slide  or  saddle.     Fig.  3 
is  plan  ;  Fig.  4  is  an  end  devation  with  section 
of    bed,    showing    planing-motion  saddle,   and 
Fig^.  5  and  5*  plans  of  cutter-head  base  or  slide 
6,  showing  also   the  rubber   spring   mentioned 
later  on.    The  same  letters  apply  to  each  figure. 
A  slide,  &,  of  cast  iron  is  first  of  all  accurately 
fitted  to  the  saddle,   same  as  surface-slide ;  it  is 
then  fixed  on  the  face-plate  and  bored — a  screw- 
ing hole  for  iin.    screw   right    through  boss, 
threaded  30  per  inch — and  the  face  of  boss  and 
the  remaining  upper  part  surfaced,  the  screw- 
hole  to  be  lightly  chanif  ered ;  it  is  then  laid  aside. 
The  swiveUing  headstock,  a— for  it  is  nothing 
else — may  now  be  taken  in  hand ;  this  is  also  of 
cast  iron,   or    gunmetal    if    preferred.     On  the 
pattern  two  dowels  should  be  provided,  larger 
than  the  diameter  of  half  post- hole,  but  some- 
what smaller  than  diameter  of  body  of  headstock. 
These  are  to  facilitate    chucking   or  boring  in 
cellar-plate.     Having  centred  these  and  drilled 
centre  holes  tolerably  deep,  mount  the  work  in 
lathe  and  rough  turn  the  dowels  true ;  also  take 
a  surface  cut  over  all  four  sides  of  the  two  heads 


ends  of  body  projecting  Aui.  eadi.  Tun  one 
of  the  dowels  conical  to  fit  proper  hole  in 
cone  or  collar- plate ;  dinnount  work  from 
lathe,  run  poppet-head  and  saddle  ri^it  out  of 
way ;  reset  work  in  boring-ooUar,  tesung  centre 
for  truth  with  poppet-heaa  centre,  and  proceed 
to  bore  a  i^^in.  hole  right  through,  if  hdd  in 
scroll  or  bdl  chuck,  but  stopping:  short  }in.  of 
end  if  running  on  line  or  mandrel  centre,  to 
avoid  damage  both  to  laUie  centre  and  drin.  Now 
finish  hole  with  a  sharp  Jin.  half-round  1»U, 
using  some  soap-and-water  as  a  lubricant,  dis- 
mount from  laUie,  and  lay  aside  for  a  time,  tnd 
and  proceed  to  centre  and  drill  up  the  poit, 
forging  h\  which  ma^  be  dther  of  good  wrouglit 
iron,  or,  as  the  writer  prefers,  of  mild  steel, 
provided  with  a  collar,  as  shown  on  drawing  at 
V  b\  Set  in  lathe,  and  rough-torn  it  down  to 
ii,  square  shoulders  of  collar,  and  turn  down, 
and  thread  short  end  Jin.  and  30  per  inch,  so  u 
to  fit  tight  into  oorrespondizig  nole  in  base  or 
slide  b,  but  do  not  leave  it  in ;  prepare  alsoi 
short  piece  of  lin.  by  Jin.  fiat  iron,  with  Jin. 
hole  screwed  same  as  slide  i,  to  act  as  canier  for 
post  If  V ;  reset  post  in  lathe,  and  turn  dowi 
carefully,  so  as  to  drive  tolerably  tight  into  hole 
in  body  of  headstock,  A,  having  previously  cot 
off  the  dowds  from  the  latter ;  this  done,  nut 
in  lathe,  and  with  a  sharp-point  tool,  set  in  sUdi* 
rest,  scribe  arcs  on  both  outer  faces  of  headi  for 
spindle  centres,  ^nnount  from  lathe,  and  file  19 
one  side  of  body  of  headstock  to  perfectly  oda- 
dde  with  centres  of  post,  when  laid  on  sur&ce- 
plate ;  then  with  fine  centre-punch,  dot  centn 
for  one  of  spindle  holes  on  centre  of  one  of  tki 
scribed  arcs,  lay  on  sur&tce-plate,  and  witk 
scribing  -  block  and  centre  dot  for  gu(% 
mark  off  the  other  end,  so  that  we  nif : 
be  sure  of  perfect  parallelism  between  pottj 
If  and  cutter  spindle  0.  Before  driving  oit| 
and  finishing  the  post  &',  face  and  round,  orchsB* 
fer  the  two  ends  of  head-stock.  We  ma.j  oov 
proceed  to  drill  the  holes  for  tail -Din  « 
guide  0',  and  for  the  spindle  collar  a\  also  tkj 
two  small  holes  a*a*^  all  between  centres, 
the  most  convenient  way  of  taking  out 
changing  cutter  spindles  is  obvioudy 
the  top  or  collar-hole,  we  must  have  some  wo-j 
vision  for  holding  the  latter  in  position,  mifiA 
admit  of  adjustment  for  wear  or  dightly  att»*| 
ing  height  of  cutters,  and  the  eadest  way  iif" 
screw  both  collar  and  head.  The  tail  •  r  ^'^' 
pin  in  the  original  is  of  hardened  and  emi 
sted  ^m.  diam.,  and  it  is  screwe  1  half  its  le 
40  per  inch,  although  an^r  other  fine  pi' oh 
do  so  long  as  the  £read  is  not  a  drunktn  ooe 
f>ia  ^^f^tk   fnr    thifl  nin  o'  must   therefore  be 
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the  hole   for   this  pin  0'  must  therefore 
tapping  hole,  say,  j^in.,  and  it  is  not  tapped 
the  couar-hole  is  finished;   but  the  same'' 
may  be  run  through  each  head  as  a  lead- 
The  collar  in  the  original  was  made  from  a 
piece  of  }  round,  mild  sted  held  in  the 
chuck,   bored  through  A^n.,   and  coned  witt 
conicad  fiuted  guide-bit,  same  as  the  onedesa"^ 
in  the  artide  on  the  Geared  Drill  Spindle; 
outside  is  there  turned  down  to  size  fin., 
threaded    32    per     inch.      Before    procee 
further,  we  must  provide  a^  tap  same  aise  |i 
and    same    pitch    32    per   inch,    and  to  ir" 
the  thread  being  perfectly  true  in  line  of 
of  holes,   it  must  have  a  guide-pin  to 
the  lower  or  tail-pin  hole  0'  before  it  begins 
cut  the  thread,  and  the  guide  cvUnder  mart 
long  enough  to  take  the  whole  depth  of  sore 
part— in  lOl  the  tap  will  be  about  3Jin.,  ir*^ 
mg  head  and  neck ;  about  four  or  five  tl 
should  be  tapered  off  entrance  part  before  flat 
or  otherwise  serrating.     To  make  the  tap 
strong  and  stiff  as  posdble,  it  should  be  ta] 
off  from  the  bottom  of  entrance  threads  to 
the  cylindrical  guide  portion.     In  tapping 
collar-hole,  whidi  is  bored  out  to  i^in.,  it  iar 
convenient  to  use  either  a  carrier  or  a  hand 
to  work  the  tap.    The  work  hdd  in  one 
the  vice  in  the  other,  l^e  operator  can  the 
feel  what  he  is  doing ;  this,  however,  ia  qt 
optional.     We  left  the  collar  in  the  chuck,  1 
will  let  it  rest  there  awhile,  while  we  proceed  tr' 
to  work  on  the  two  spindles— one  for  the  ordii 
sized  eye  of  gear  cutters,  i^in.,  and  one,  if^ 
for  the  small  angular  cutters,  as  shown  at  Fi, 
and  12,  for  serrating;  these,  like  the  coUar. 
made  from  fin.  round,  mild  steel,  cut  exaOH 
length,  centred,   drilled,  and  turned  as  li 
in  £na wings  at  O,  Fig.  2  and  Figs.  8  and  9l 
will  be  noticed  that  in  Fig.  8  the  cuttershsi 
is  above  the  centre  line  or  axis  of  lathe ;  U 
to  allow  for  the  varying  thickness  of  the  m 
cutters ;  but  more  especially  lof  gMff  oath 
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fit  in  the  collar  left  in  scroll  ohack ;  the  upper 
poitioQ  on  which  the  pulley  fita  may  be  very 
slightly  tapered  as  far  as  bottom  of  pulley  hub, 
or  lie.  deeper.  The  cylindrical  part  on  which 
the  cutters  fit  must  be  turned  to  a  good  hand- 
tight  &t,  BO  that  the  cutters  may  not  run  eccentric 
through  beiog  a  loose  fit ;  the  bwer  end  of  this 
part  of  Hpindlo  ia  to  be  screwed  30  per  inch,  and 
provided  with  a  hexagon  nat  and  washer,  also  of 
mild  steel ;  the  bottom  end,  which  runs  on  the 


tail-[an  O',  should  also  be  nicely  finished  ofi, 
rounding,  in  the  body  of  spiniUe,  just  above 
cutler  Moulder,  a  a't'''-  ^olo  it)  drilled  right 
through,  in  which  to  insert  a  small  steel  tommy 
when  slacking  cutter-nut,  and  aUo  one  same  size 
to  take  puUey-pin  after  pulley  has  been  tightly 
fitted;  the  hole  both  through  pulley-hub  and. 
spindle  is  then  to  be  broached  taper  with  an 
ordinary  Ssq.  broach,  and  a  steal  keep«r-pia  to  be 
well  fitted,   hardened,   and  tempered  blne^t^aaL 
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pair  marked,  as  also  entrance  hole  in  hub  and 
spindle.  The  necks  must  now  be  accurately 
fitted  to  collars,  run  the  chuck  holding  collar  on 
mandrel,  and  "readle'*  the  conical-broached  or 
bored  hole  or  neck ;  then  with  one  end  of  spindle 
(the  tail  end),  supported  by  poppet-head  centre, 
enter  the  other  or  upper  part  into  collar  and  trv 
for  taper :  the  writer  at  this  stage  of  the  work 
transferred  the  spindles,  to  fini&,  to  a  clock- 
maker's  bow  turn  (this  tool  is  generally  held 
in  the  vice),  as  for  small  work  it  is  preferable  to 
a  treadle -lathe,  as  both  speed  and  cut  can  be 
better  felt  and  regulated.  Leave  the  necks  of 
spindles  so  that  the  butting  shoulder  does  not 
quito  bear  on  collar,  as  this  will  be  effected  when 
grinding-in  and  finally  polishing.  We  now  have 
to  finish  oft  the  collar,  which  was  purposely  left 
in  the  chuck.  At  its  thickest  part  it  will  be  (as 
it  was  turned  down  from  f )  about  Hi^*  diamet^ ; 
leave  a  shoulder  or  collar  of  this  about  |in.  deep, 
finish  the  lower  end  of  collar,  and  cut  oft  just 
beyond  above-mentioned  collar  or  shoulder,  after 
having  either  filed  or  milled  thereon  two  flats  to 
suit  a  spanner.  The  other,  or  top,  end  of  collar 
may  be  finished  oft  either  on  a  mandreKor  by 
screwing  it  into  a  boxwood  chuck,  recessing,  of 
course,  an  oil-cap  on  top.  On  the  body  of  the 
swivelling  headstock  there  is  a  boss  to  receive 
the  screwed  stem  of  the  lever  handle  a' ;  this  boss 
should  be  drilled  right  through  into  centre  post- 
hole,  and  finished  with  a  ^  plug  top,  also 
countersunk  to  receive  the  conical  seat  of  handle 
stem  a'  shown  in  Figs.  1,  2,  3,  and  4,  the 
wooden  or,  better,  vulcanite  handle  for  which 
can  be  turned  and  driven  on  to  taper  stem  at  a 
future  period.  We  next  have  to  file  the  seat  for 
the  guide-pulley  standard ;  this  should  be  done 
carefully,  so  that  the  soat  or  bed  be  truly  parallel 
and  square  to  axis  of  headstock.  The  standard 
may  be  either  of  iron,  brass,  gun-metal,  or  mal. 
cast  iron.  The  original  is  oi  gun -metal,  well 
hammered  to  stiffen  it;  the  hole  for  guide- 
pulley  axis  must  be  bored  to  be  truly  square  with 
axis  of  centre  post,  and  the  standard  fixed  to 
body  by  two  ^in.  screws,  and  when  accurately 
in  position,  two  smaU  holes  for  steady  pins  are 
drilled  right  through  standard,  and  about  iin. 
into  body  of  headstock,  and  two  steady -pins 
fitted  in.  Of  course,  the  guide-pulleys  must 
be  exactlv  of  the  same  diameter,  at  the 
bottom  of  gorge  more  especially,  and  the 
axis  must  be  provided  at  each  end  with  washers 
and  keeper  pins.  We  left  the  centre  post  driven 
into  the  headstock  for  the  purpose  of  finishing 
the  latter,  so  after  facing  and  finishing  off  the 
ends  of  headstock,  it  may  be  driven  out,  reset 
between  laths  centres,  about  one-third  of  its 
^ength  in  the  middle  turned  down,  say,  ^V»  so  as 
to  leave  bearings  at  either  end  only.  These  two 
cylindrical  bearings  are  then  to  be  carefully 
reduced,  so  as  to  require  [only  a  little  grinding 
in  to  headstock  to  make  a  perfect  sliding  fit 
without  shake.  Over  the  top  of  post  a  steel,  iron, 
or  gunmetal  washer  is  to  be  fitted  tight,  about 
^in..  thick.  This  is  driven  on  so  as  to  be  fluah 
with  top  end  of  post.  Now,  with  a  fine  centre- 
punch,  and  at  the  junction  of  the  post  and 
washer,  make  a  centre  dot,  and  with  a  iVin. 
Irill,  drill  a  hole  which  shall  be  half  in  washer 
and  half  in  centre  i>ost  and  parallel  to  axis, 
into  which  is  to  be  fitted  tight  a  wire  key. 
This  is  merely  to  prevent  any  action  of 
the  headstock  revolving  the  washer,  and 
thereby,  chancing,  to  slacken  the  screw  b'\  which 
holds  the  headstock  in  its  place  ;  the  washer  is 
then  turned  down  to  j^  thick ;  it  remains  to  drill 
up  the  top  centre  hole  in  post  a  little  larger,  say 
A  — 1^>  tap  it  with  a  rather  fine  pitched  thread 
(screw-plato  threads  are  most  smtable),  and  fit 
a  cheese-headed  screw,  a  good  fit ;  the  head  may 
be  finished  with  holes  for  tommy,  or  with  kerf 
for  screw- driver.  We  next  come  to  the  fixing  in 
their  places  in  the  headstock  the  collar  a',  and 
the  tail-pin  O'.  The  collar  hole  having  been 
tapped  with  the  special  tap,  as  described,  the 
tail-pin  hole  is  next  tapped  in  a  somewhat 
similar  manner  by  making  a  long  3 Jin.  special 
steel  wire  tap,  and  fitting  into  collar  hole  a  turned 
and  bored  temporary  boxwood  collar,  the  tap 
fittiag  and  running  in  hole ;  by  this  method  wo 
insure  the  screwing  or  tapping  being  true  and  in 
line.  It  now  only  remains  to  drill  the  holes  for 
the  binding- screws,  as  shown  in  section  at  outer 
ends  of  collar  and  tail-pin  heads,  first  with  a 
i'^  drill  half-way  through  for  body  of  screw,  then 
with  a  A  ^or  tapping  hole,  tap  and  finish  with 
plug-tap  right  through  tap-hole,  and  fit  two  A 
binding  screws,  with  capstan  heads,  these  fitted 
and  taken  out,  with  a  sharp  hack-saw,  cut  right 


through  collar  and  tail-pin  holes,  from  middle  and 
front  of  heads,  into  the  two  holes  a*,  a*, 
mentioned  previously ;  file  off  burr,  oil  both 
colhu:  and  tail-pin,  insert  in  place;  with  a  spindle 
also,  screw  up  to  proper  bearing,  and  tighten  up 
binding-screws,  when  the  headstock  may  be 
considered  finished.  It  will  be  seen  that  by  the 
above  method  of  construction  the  spindle  can  be 
readily  removed  at  any  time,  either  for  cleaning, 
changing,  or  altering  height  of  cutter  centres.  We 
yet  lutve  to  finish  the  hase  or  slide  b :  before  per- 
manently screwing  in  centre  post  b\  we  must 
drill,  tap,  and  countersink  the  hole  and  seat  for 
the  conical-seated  fixed  stud  N,  and  to  turn, 
thread,  or  screw  and  fit  the  latter,  as  shown  in 
Figs.  1,  2,  3,  and  4,  after  which  the  hole  at  front 
and  of  slide  is  to  be  bored  and  tapped  to  receive 
the  open  loop  or  hook  for  the  rubber  spring  « : 
this  may,  be  of  brass,  gun-metal,  or  iron.  The 
post  b'  may  now  be  screwed  in  hard  to  the  slide 
b,  and  the  entire  slide  and  swing  head  will  be 
finished,  with  the  exception  of  the  hardening  of 
the  collar  and  two  spindles.  We  now  come  to 
the  most  essential  and  important  part  of  the 
apparatus  —  namely,  the  bridge  and  former 
holder  (the  method  of  setting  out  the  curves  of 
the  latter  will  be  treated  farther  on) :  by  inspect- 
ing the  drawings,  it  will  be  seen  that  the  bridge 
qqlBO.  gtm-metsd  casting,  resting  on  and  fixed 
to  the  lathe  saddle  in  the  manner  shown  in  Figs. 
1,  2,  and  3.  It  is  best  seen  in  Figs.  1,  and  3. 
It  will  ba  noticed  that  one  side,  the  left,  is 
thicker  than  the  other,  and  to  it  are  fitted  the 
vertical  g^de  strip  running  against  left  side 
of  saddle,  and  the  permanent  stud  pivot  /,  on 
which  works  the  link  k  Ar,  which  is  drilled 
with  five  change  holes  to  work  on  same 
pivot  or  stud  /.  The  bridge  ^^  is  also 
on  the  centre  of  its  highest  part  provided  with  a 
guide -seat,  on  which  are  clamped  the  various 
formers  in  the  manner  shown  in  the  drawings. 
The  bridge  is  adjusted  and  held  in  position  by 
the  two  screws  at  either  side,  tapped  into  body 
of  saddle  on  the  left  side  and  into  the  V  strip 
on  the  other,  passing  through  the  necessary  slots 
in  the  wings  of  bridge.  The  screws  are  provided 
with  tolerably  stiff  washers.  We  now  come  to 
the  last  item  m  the  construction  of  the  apparatus : 
the  hardening  of  collar  and  spindles.  The  writer 
has  found,  from  experience,  that  mild  steel,  which 
of  itself  is  almost  as  stiff  as  cast  steel,  has  the 
property,  no  doubt  from  its  purity,  of  taking 
case-hardening  remarkably  well — ^better,  indeed, 
than  ordinary  good  iron,  or  even  best  stub,  gun, 
or  dented  irons — and  on  account  of  this  property 
the  writer  has,  for  such  purposes  as  spindles, 
collars,  mandrels,  and  for  most  round  work 
hitherto  made  of  steel,  but  where  no  cutting  edge 
is  required,  adopted  almost  entirely  the  new  metal. 
It  is,  as  before  mentioned,  very  stiff ;  it  is  much 
softer  to  work,  and  by  cementing,  say,  a  fin. 
spindle  in  a  closed  clay  mufiie  or  a  piece  of  gas- 
pipin^,  simply  packed  round  with  powdered 
prussiate  of  potash  two-thirds,  and  charred 
leather  or  •ther  animal  charcoal  one-third, 
luted  and  covered,  and  exposed  in  a  bright, 
clear  cinder  or  charcoal  fire  for  from  15  to  20 
minutes,  will  give  a  coating  of  cemented  steel 
of  quite  ^in,  thickness — quite  sufficient  for  all 
practical  purposes,  and  to  allow  for  grinding. 
The  article  when  quenched  in  quite  cold  water 
will  be  of  a  uniform  dull  grey,  and  will  resist  all 
but  the  best  saw  files,  in  ract  it  is  quite  equal  to 
steel  drawn  to  straw  temper  ;  it  is  also  so  tough 
that  the  articles,  after  hardening,  may  be  set 
between  centres,  or  on  a  lead  block,  and  trued 
with  a  zinc  hammer  without  the  slightest  fear 
of  breakage,  or  of  having  a  waster.  Another 
advantage  is  that  in  the  hardening,  the  mild  steel 
warps  or  distorts  much  less  than  does  steel.  Of 
course  before  putting  into  the  case  or  muffle,  to 
whatever  object  is  to  be  cemented  must  be 
attached  a  piece  of  stent  binding  wire  as  a  loop, 
whereby  to  withdraw  it  quickly  and  quench.  The 
spindles  and  collar  being  hardened  and  trued, 
may  now  be  put  in  place  for  final  grinding  and 
polishing.  In  this  case,  as  the  surfaces  are  very 
hard,  a  Uttle  washed  emery  and  oil  may  be  used, 
and  the  spindle  rotated  either  by  its  own 
pulley,  or  by  pinching  a  carrier  on  the  pulley 
end,  and  feeding  up  with  tail-pin.  When  the 
necks  and  stop  shoulders  have  been  ground  to  a 
fair  bearing,  take  collar  and  spindle  out  and 
thoroughly  remove,  as  far  as  possible,  by 
frequent  oil  cleaning,  all  traces  of  emery,  put 
together  again,  and  tiiis  time  use  purple  crocus 
and  oil  for  polishing,  running  the  spmdle  now 
by  pulley,  and  at  a  moderately  quick  speed,  say 
500  to  COO  revolutions  per  minute.  After  about  t^ 


minutes  running  at  this  speed,  again  take  oat 
collar  and    spindle,    and  wipe  clean  from   all 
oil  and  dirt,  repeat  the  operation,    using  this 
time  watehmakers'  polishing  rouge.     After  the 
necks  are  quite  polished,  for  the  last  time  take 
out,  wipe  dean,  wash  in  oil  or  paraflin,  dry,  and 
wipe  clean ;  remount  again,    using  now  good 
neat's-foot  oil  only.     There  now  only  remain 
the  lever  and  handle  j'f  and  the  link  k.     The 
lever y  is  in  the  orig^inal  of  hammered  gun-metal, 
as  is  also  lii^  k.     The  fork  end  of  lever  is  cat 
out  of  the  solid  and 'carries    the  joint-pin,  as 
shown.    The  hub  or  boss  working  on  the  fixed 
stud  ft  need  not  of  necessity  be  turned,  but  it 
looks  better  if  so  treated.    The  whole  apparatu 
(former  excepted)  is  now  complete  and.jready  for 
action,  and  now  consists  of  two  elements—one, 
the  swing  outter-head,  having  a  segmental  swing 
with  a  riMius  equal,  in  this  case,  to  the  distance 
from  centre  of  post  to  centre  of  spindle  l^io. 
+  radius  of  cutter,  which,  however,  is  variable ; 
while,  secondly,  the  entire  cutter-head,  and  slide 
has  a  sliding  motion  square  to  lathe -bed,  and  the 
combination  of  these  two  movemente  will  follow 
any  curve  cut  on  a  former  fixed  on  the  bridge. 
In  addition,  the  whole  apparatus  may  be  moved 
to  any  part  of  lathe -bed.    The  swing  action  is 
given  and  reg^ulated  by  the  lever  handle  a*,  or  bj 
an  indiarubber-band  spring  looped  over  the  end 
knob  of  lever  handle  while,  the  other  end  of  said 
band- spring  is  attached  to  any  fixed  point  on 
lathe-bed,    headstock,  or    poppet-head    to   the 
right     or     left     of     apparatus    as     may    be 
required  ;    while    the     slide     b    is     actuated 
by — igt,  the  lever  j  and  link  k  pivoting  on  the 
fixed  studs  n  and  / ;  2nd,  by  the  action  of  a  stoat 
rubber  spring  band  «,  attached  to  hook  on  slide  i, 
the  other  end    being  looped    over   the  sliding 
motion  lever  as  shown.     When  the  swing  action 
is    not   required,    as   for    wheel-cutting,   diill 
fiutinff,   or  serrating,   the    swing- head  can  be 
locked  fast,  by  the  contrivance  shown  in  Fig.  5, 
and  by  means  of  the  cam  lever  m,   whidh  u 
pivoted  on  a  screw  tapped  into  body  of  slide  b, 
and  held  in  position  locked,  or  free,  by  a  screw 
and  lever  also  tapped  into  body  of  b,  and  working 
through  an  arc  slot  in  cam  m.    The  cam,  on  i^ 
front  seg^entel  face,  has  a  Y  notch,  which,  when 
locked,  engages  the  toil- pin  o',  and  thus  holds 
the  swing-head  immovable.     Supposing  a  former 
of  any  shape  or  width,  within  the  scope  of  the 
apparatus,   to  be  firmly  fixed  into  the  former 
guide-bed   on   bridge    ^,    and  the  swing-head 
locked,  the  action  of  the  spring  band  s  will  at 
once  bring  the    tail  pin  m  contect  with  and 
butting  against  whatever    part  of  the  curve  of 
or  outline  of  former  is  in  line  with  it,  whicli,  in 
the  drawings,    is  the  extreme  point  of  corre 
representing  the  outside  or  diametral  point  of  & 

fear  cutter,  or  the  bottom  of  a  wheel-tooth  space, 
f  now  a  prepared  cutter  blank  be  driven  on,  or 
otherwise   held  on  a  mandrel,  and  set,  having 
a    carrier  fixed,   between    lathe-centres,  what- 
ever   cutter   may  be    on    the    cutter  spindle 
will     be     brought     into     contact     with   the 
extreme    diameter    of    cutter    blank    by  the 
action  of  the  buid  spring  S,  or  by  the  lever;, 
vrith  a  pressure  equal  to  the  pull  of  the  Sfring» 
minus  motion  of  slide  b.    The  requisite  nimiber 
of  serrations  to  complete  cutter  blank  havingbMn 
determined  by  a  sketoh,  and  the  index  set  to  0 
on  division  plate,  put  on  the  g^t  from  ovBriiiid 
drum  over  guide  pulleys  and  spindle  pulley,  mske 
a  tentative  cut  for  depth,  but  rather  leas  than 
fi^  depth,  move  division-plate  requinto  numtar 
of  holes,  and  make  another  cut  (the  swing-heal 
being  locked  the  while).    Now  with  a  magniftg 
examine  the  edge  of  cutter  left  between  the  two 
cuts ;  if  about  \ho  of  an  inch  shows  uncut,  the 
depth  will  be  about  right.    The  bridge  q  earn- 
ing former  j7  must  now  be  set  forward  ao  thatvbs 
extreme  point  of  former  bute  against  tail-pin  CK, 
when  it  is  firmly  clamped  by  the  two  Bcrewsoii 
wings.    Now  unlock  the  cam  lever  m,  so  that 
the  cutter-head  is  free  to  follow  the  contour  ol 
former,  and  make  a  completa  cut  on  one  ride  of 
blank,  keeping  the  tul  guide  pin  well  in  oontaci 
till  the  pin  rests  in  one  of  the  hollows  of  the 
former,  when    further  action   of  milling -cotter 
will  stop.    The  action  is  repeated  all  round  oni 
ride  of  blank.    In  cutting,  do  not  crowd  or  fone 
the  cut,  but  handle  lever  jr'  gently.      The  writaf 
always  lubricates  cutter  with  oil  in  prefecrenee  tr 
soap -and -water  for  this  work.    The  reajson  w^ 
the  writer  cuts  one  ride,  the  right,  only  at  flni 
is  because  milling- cutters  generally  zim  frai 
left   to   right,  and   in   cutting    the  Uit-haal 
side   of    a    blank,     the    mill,    when    in  ct^ 
has   a    tendency   to   override   or   to  cut  ta9 


V. 
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Vkn  tlM  itael  u  at  tho  proper  heat  (which 
' i  on  Oia  (|iulit7  ol  the  aUal),  say  a 


L    (hMlMB  of  onttM  la  then  brightened  with 
i^mmj  rtU^.i^idqnita  dau,  and  laid  on 


in  one  opwation  by  prope 
b'.  Fig.  9,  in  which  Sg.  the  prooeu  of  cutting  in 
Bhowa,  while  in  Fig.  I D  the  grinding  operation  ii 
depicted.  It  ia  to  be  noted  that,  in  making 
all  cutters,  a  division  plate  or  wheel  ii  abso- 
lutely necessarj'.  Of  conne,  the  above -described 
cutters  bave  no  clearance,  i.e.,  the  ml' cat 
portion  ot  each  tooth,  foUawug  the  cutting  edge, 
remains  in  slight  contact  with  the  work  operated 
on ;  but  thej,  neverthelBss,  cut  remarkably  weU. 


In  orda  to  too^ken  the  bodies  of  theae  cntten, 
which  the  driUed  holes  aomewhat  weakened,  the 
writer,  aftai  having  hardened  and  tempered 
them,  farther  lowered  the  temper  of  the  body  or 
centre,  without  in  the  leaat  lowering  the  temper 
of  the  cutting  portioa  of  teeth,  by  the  very 
limple  operation  of  cutting  through  a  raw 
potato  a  through  hole  about  the  diameter  of 
cutter  at  pitc\-litu,  lordng  the  cotter  inte  this 
hole,  BO  that  the  teeth  are  qoite  bedded  in,  and 
then  insertiiiB;  into  eye  or  centre  hole  of  cutter  a 
taper  iron  rod  a  little  amaller  than  hole,  heated  . 
to  a  bright  red ;  the  hot  iron  soon  lowen  the 
temper  round  the  eye  from  brown,  vazuahing 
outwards  to  colour  of  original  temper,  as  the  cold 
mass  of  potato  prerentB  the  imbedded  teeth 
rising  in  temperature  higher  than  boiling  paint, 
S12°.  On  withdrawing  the  rod,  ol  courBt,  all 
lowering  or  softening  action  cesaes,  and  the 
cntter  u  very  materially  tonghened.  It  ia  a 
well-known  fact  to  thoee  who  have  to  do  ranch 
iteel-hardening,  that  sharp  nicka  or  groovea  give 
ii«e  to  "  wat^  cracks,"  which,  although  they 
may  not  b^  vieible,  except  on  very  close  inspection 
with  a  magniflar,  will  show  plainly  if  the  tool 
breaks,  as  it  mostly  does,  at  sach  a  crack  or  flaw, 
and  on  two  ocoadona  thia '  has  happened  in 
the  writer'!  experience  with  finely  -  lerrated 
cutten,  boui/kt  at  one  of  onr  noted  tool , 
warehoQsee.  By  far  the  best,  and,  indeed, 
the  only  perfect,  form  of  cutler  at  present  known 
are  those  made  by  the  celebrated  American  flm 
ot  Brown  and  Sharp,  shown  in  Fig.  11,  in  wbis.^x, 
although  the  shape  of  ti«  ^lae&l  -nac?  iu^>r  «»-- 
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D  knob  ibcmld  be  bighl;  polislied,  and  Uua 
■A  ■Im  appliet  to  the  portioii  of  both  styluses 
A  paM  tliroagh  the  hole,  bo  that  the  smslleat 
nnt  of  fnoe  will  move  them.  The  edge  of 
CKtting  ttj]aM,  «ad,  in  fact,  the  apherical 
b  ■■  veQ,  mint  be  h  haid  u  poatible,  the 


foimer  having  a  verj*  kEen  edge.  The  guide 
Bhould  be  turned  down  eomewhst,  M  in  the  figure, 
to  give  it  a  better  appearance. 

21.— Adjoatlnr  Stopa. 
Fig.   2-1  a  and  i  represent  one  of  these,  of 


which  there  are  two.  They  are  of  I'^in.  brus, 
and  are  bent  at  a  slight  anele  as  Boon  at  c  (which 
angle  is  best  determined  by  trial),  and  screwed 
by  two  screws  to  the  spectacle  frame,  the  frame 
being  seen  in  section  at  d.  In  between  the  two 
screws  a  small  semicircle  ia  cut  out  from   the 
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prooeti.    Conaidarable  qoantities  of  metal 
piodiMed  at  these  works,  and  most  of  it  was 
c  exceptional  purity.    As  long  as  aluminium  ruled 
bore  a'OO  dols.  a  pound,  they  were  commercially 
looeaiful;  hat  inasmuch  as  it  takes  nearly  three 
>iiiida  of  sodium  to  make  one  of  aluminium,  and 
le  Tirioas  other  steps  in  the  reduction  are  rather 
cpeoiiTe,  this  process  has  not  been  able  to  compete 
loamerQially  with   the  less  costly  electxical  pro- 
■eee,  and  the  Oldbury  works  are  now  devoted 
EdiuiTely  to  the  manufacture  of  metallic  sodium, 
hiflii  finds  profitable   markets   in  Germany  and 
Mvrime,  being  laigely   used    in    the  chemical 
MrafiMjtaie  of  anti-pyrene. 
On  April  2nd,  1889,  Mr.  Charles  M.  Hall,  of 
niffHn,  Ohio,  secured  patents  for  a  process  of  re- 
using pore  aluminium.    In  tiiis  procMS  alumina  is 
■olsea  in  a  fluid  bath  composed  of  aluminium 
lorida  and  potassium  fluoride,  with,  perhaps,  an 
Mifcion  of  hthium  fluoride,  this  bath  then  being 
Mttolyied  hj  means  of  an  electric  current  con- 
Ijjmd  to  a  carbon-lined  furnace  through  an  anode 
BO  non- carbonaceous  materiaJ.    In  electro- 
this  bath,  the  containing  vessel  is  made  to 
the  purpose  of  the  negative  electrode.    In 
Bner  patent,  Mr.  Hall  claims  the  use  of  a  bath 
■tpoaaa    of    alumina    dissolved    in   compound 
londea  of  aluminium  with  alkaline  earthy  metals, 
id  in  atill  another  patent,  the  use  of  a  bath  com- 
Mad   of  alumina   dissolved  in  the   fluorides   of 
mniniom,  calcium,  land  sodium ;  these  materials 
rinff  obtained   by  melting  together   aluminium, 
unde,  flnor  spar,  and  kyrolite.    With  this  hitter 
ilh  a  carbon  anode  can  be  used  without  the  bath 
ring  affected  by  its  disintegration. 
The  Hall  group  of  patents  is  now  controlled  by 
»  Pittobnivh  Reduction  Co.,  of  Pittsburgh,  Pa., 
Ueh  has  haa  its  metal  on  the  market  since  March, 
09.    The  jdant  has  a  daily  capacity  for  producing 
boot  3001b.  of  metal,  the  selling  price  of  which  was 
■OOdoL  per  pound  until  the  early  part  of  March 
wib,  when  it  was  reduced  to  lOOdol.  per  pound 
DC  commercially  pure  aluminium,  of  a  guaranteed 
«i^  of  97  per  cent.*  The  reduction  in  price, 
oondered  in  conjunction  with  the  limited  amoimt 
I  pure  metal  produced,  would  appear  to  con- 
irm  the  generally  received  impression  that  while 
ha  pure  metal  is  specially  adapted  to  the  manu- 
■etore  of  articlas  of  art  and  ornament,  it  is  not 
iqibcingtin,  platinum,  silver,  &c.,   to  anything 
ike  the  extent  its  admirers  supposed  it  would.  The 
■et  is,  aluminium  as  a  pure  metal  is  not  destined 
Kgdv  to  supplant  other  metals  in  the  arts  and 
UDnfactures ;  it  is  to  its  alloys  that  we  must  look 
D  ndeem  the  influted  reputation  of  Uie  pure  metal. 
^  true  value  and  use  of  aluminium  seems  to  have 
t«sn  forecast  by  Deville,  who  predicted  for  it  an 
Btanediate  position  between   the  precious   and 
mmt  metals,  m  which  relation  to  manufactures  he 
lid  it  was  destined  to  fill  a  long-felt  and  important 
rast    He  doubtless  referred  to  the  pure  metal; 
e4^  curiously  enough,  his  prediction  applies  with 
Mter  force  to  its  alloys,  which  have  been  demon- 
taaftad  by  actual  use  and  thorough  tests  to  possess 
jyncal  and  diemical  properties  that  place  them 
flOfa  all  other  alloys  of  copper,  iron,  and,  in  some 
Mhaces.  even  of  steel. 

The  electric  smelting  process  of  the  Messrs. 
Sowles,  of  CleveUnd,  Ohio,  was  the  first  to  secure 
,  soBuaercial  footing  in  this  country.  The  furnaces 
■id  at  the  companv's  extensive  works  at  Lockport 
>t  nctangular  and  oblong  in  shape,  comparatively 
hdlow,  and  are  composed  exteriorly  of  walls  of 
Uifarick  or  metal,  lined  with  pulverised  charcoal 
g  other  form  of ^  carbon  or  similar  material,  of 
iwtrical  conductivity  inferior  to  the  ore  to  be 
■died;  this  niaterial  being  generally  previously 
t»nited  with  lime-water  to  increase  its  resistance 
Dhiat  At  each  end  of  these  furnaces  are  inserted 
Odi  of  carbon,  which,  passing  through  the  walls 


Md  finion,  are  brought  very  nearly  into  contact 
the  body  of  the  furnace,  and,  being  con- 


riftin 


to  the 


Misrlal  such  as  electnc-light  carbon— and  the  ore 
B  ha  reduced ;  though  (in  cases  where  the  ore 
Wf  has  saffident  electric  resistance)  the  carbon  is 
^■Hmw  dispensed  with.  The  charge  fills  the 
■DIM  and  presses  against  the  sides  and  ends 
(  the  deotrodes  which  project  into  the  fur- 
Mt.  When  a  current  of  electricity  is  passed, 
•  alaetrodefl  are  so  adjusted  as  to  form  an 
la  and  the  current  then  fiows  from  the  sides  and 
m  of  the  electrodes  through  the  broken  resistance 
rtsU,  which,  of  course,  becomes  incandescent, 
dthe  intflose  heat  developed  by  this  iucan- 
■MM  xedncea  the  ore,  the  metal  flowing  to  the 
Mom  of  the  crudble,  and  being  subsequently 
pfed  or  dipped  out  when  the  charge  is  consumed. 
liberated  in  the  operation  pass  out 
openings  in  the  firebrick  cover  of  the 


_^  principal  rival  to  the  Cowles  process  for  pro- 
■^  almniirinm  alloys  is   the  Heroult  process, 
^^ncm  aluminium  and  other  metals  from 


i|^|-^g  jftry  orea  in   the   presence  of  another    clutch  which  holds  the  anode,  and  the  four  negati\ 
""'^      "^f  tnd  iM  contradistinguished  from  the  I  wires  pass  from  the  ammeter  back  to  the  dynamo. 


Cowles  proccM  mainly  by  the  fact  that  it  operates 
exclusivelv  —  or,    at    least,    almost    entirdy— by 
utilising  the  chemical  or  electrolysing  action  of  the 
current.    This  process  is  the  invention  of  a  young 
French   electrical   eng^ineer    named   Paul   L.    T. 
Heroult,  whose  affiliations  with  the  firm  of  Messrs. 
Henry  Merle  and  Co.,  owning  and  operatinff  the 
DeviUe  Aluminium  Works  at  Salindres,  and  his 
subsequent  studies  at  the  polytechnic  schools  at 
Paris  and  Switzerland,  first  directed  his  attention  to 
the  electrical  reduction  of  aluminium.    In  1886-7 
he  secured  French,  English,  and  other  European 
patents,  covering  several  other  processes  for  the  ex- 
traction of  aluminium,  silicon,  boron,    &c.,  from 
their  ores,  both  as  pure  metals  and  in  the  form  of 
alloys.    On  Aueust  14th,  1888,  he  secured  a  United 
States  patent,  Xo.  387,876,  for  the  process  of  pre- 
paring aluminium  bronzes  and  their  alloys,  and  it  is 
understood  has  pending  in  the  Patent  Office  a  series 
of  applications  covering  other  parts  and  features  of 
his  inventions.    Thou^  the  Heroult  processes  have 
been  very  little  discussed,  or  even  dracribed  in  print, 
and  are,  therefore,  almost  wholly  unknown  to  the 
public,  their  commercial  success  abroad  has  been 
far  greater  than  has  attended  any  other  aluminium 
process,  and    while  those  owning  the  American 
patents    seem    as   yet    to   have    done    little    in 
the  way  of  exploiting  them,  the  success  of  a  small 
plant  put  into  operation   at   Boonton,    N.J.,  for 
private  demonstration  purposes,  in  April  1890,  has 
been  such  as  to  give  it  rank  among  the  prominent 
aluminium   processes.     Having    £kd    exceptional 
facilities  for  studying  the  workings   of   this  plant 
during  the  past  four  months,  I  might  be  panfoned 
— especially  as  so  little  is  publicly  known  of  it— for 
describing  it  at  length,  but  as  I  particularly  desire 
in  this  paper  to  direct  your  attention  to  the  elec- 
trical apparatus  used  at  Boonton,  by  way  of  illus- 
trating the  great  power  and  value  of  the  electric 
current  in  metallurgical  operations,  it  will  suffice 
here  to  say  that  the  patents  of  this  young  engineer, 
having  fint  been    acquired   by   Swiss  capitalists, 
were  a^terw^ards  bou^t  by  the  celebrated  syndicate 
which,    under   the    name    of    the   Allegemeinen 
Electridtats  GiseUschaft,    of   Berlin,  substantially 
controls  the  entire  electrical  field  in  Oermany.  This 
syndicate,  after  carefully  examining  all  other  pro- 
cesses then  known,  invested  tm  millions  of  francs 
in  the  Heroult  process,  and  are  operating  very  ex- 
tensive works,  which  obtain  their  power  from  the 
falls  of  the  Khine,  at  Schaffhausen.     There  they 
produce  not  only  pure  aluminium  and  all  its  alloys, 
but  also  alloys  of  silicon  and  other  metals.    Those 
works  are  supplied  partly  with  dynamos  of  the  type 
I  wish  espedally  to  describe  to  you,  and  partly  with 
dynamos  of  600  electrical  horse-power,  a  complete 
description  of  which  I  regret  I  am  not  able  to  place 
before  you  at  this  time,  as  they  would  interest  you. 
These  machines,  weighing  over  50  tons  each,  revolve 
horizontally ;  they   nave  24  pole -pieces  with  col- 
lectors over  12ft.  m  diameter,  and  were  especially 
designed  for  economical  work. 

To  give  you  a  comprehensive  idea  of  the  method 
employed  by  Mr.  Heroult  in  manufacturing 
aluminium  and  its  alloys— and  so  far  as  electricu 
apparatus  is  concerned,  there  is  little  difference 
between  his  and  the  Cowles  process— it  will  be 
best  to  describe  the  electrical  plant  and  crudble 
separately. 

In  the  electrical  apparatus  the  most  important 
feature,  of  course^  is  the  dynamo  which  generates 
the  current.  This  machine  was  designed  by  Mr. 
C.  £.  L.  Brown,  of  the  Oerlikon  Works,  Zurich, 
espedally  for  electro-metallurgical  work,  and  is  the 
only  one  of  its  kind  in  America.  It  weighs,  com- 
plete, over  19  tons,  and  when  driven  at  2w  revolu- 
tions generates  a  current  of  3«5  volts  and  3,500 
amperes.  It  is  a  6- pole  machine,  having  an  arma- 
ture of  the  Gramme  ring  type,  and  the  current  is 
taken  off  commutators  at  either  end  by  72  brushes. 
The  armature  is  39in.  in  diameter,  and  the  shaft 
(induding  its  dutch)  is  lift.  7in.  long.  The  com- 
mutators are  each  lOin.  in  diameter  and  20in.  long, 
each  commutator  containing  60  segments  weighing 
131b.  apiece,  or  a  total  of  7801b.  for  the  segments 
for  one  commutator  alone.  The  core  of  the  arma- 
ture consists  of  a  very  large  number  of  sheet-iion 
discs,  damped  together  in  a  frame  of  aluminium- 
bronze.  Aoout  gin.  from  the  outside  edge  of  the 
core  120  holes  pass  from  one  md  to  the  other, 
through  each  of  whiAi  passes  a  copper  wire  i^in.  in 
diameter.  These  wires,  which,  of  course,  are 
thoroughly  insulated  from  the  core,  form  part  of 
the  winding.  The  remainder  of  the  winoing  is 
composed  of  copper  bars  ^in.  thick,  31  in.  long,  and 
2|in.  wide. 

At  Boonton  the  bus  wires  are  eight  in  number, 
four  positive  and  four  negative,  each  wire  being 
square,  and  having  a  cross-section  of  lin.  They 
are,  in  fact,  rolled  copper  bars,  uninsulated,  because 
the  low  potential  of  the  current  requires  no  special 
insulation.  An  ammeter  is  placed  in  the  main 
circuit  by  a  simple  arrangement,  for  the  guidance 
of  the  workman  who  specially  looks  after  the 
crucible.  The  distance  from  the  dynamo  to  the 
furnace  (which  is  situated  in  another  room)  is  only 
14ft.  The  four  positive  wires  pass  directly  to  the 
clutch  which  holds  the  anode,  and  the  four  negative 


Unlike  the  Cowles  process,  Heroult*s 
tinuous  process,  the  i^uced  metal 


IS  aeon- 
being  tapped 
from  the'bottoni  of  the  crudble  while  the  maoiine 
is  merdy  stopped  or  slowed  down  for  a  few  minutes. 
The  interior  oimensions  of  the  crucible  vary  with 
the  ore  to  be  reduced,  and  the  size  and  character  of 
the  anode  used.  Ordinarily  it  has  an  interior  depth 
of  about  22in.,  and  a  clear  space  of  6in.  between  the 
walls  and  exterior  surface  of  the  anode.  The  decbric 
current  passes  into  the  crudble  through  the  sus- 
pended carbon  anode,  the  vertical  position  of  which 
IS  controlled  by  an  attendant,  who  lowers  it  from 
time  to  time  to  preserve  an  approximatelv  constant 
distance  between  the  bottom  of  the  ahode  and  the 
surface  of  the  molten  bath  in  the  crudble.  The 
anode  usually  dips  several  inches  into  this  molten 
bath,  and  in  practice  the  intervening  space  between 
its  bottom  and  the  surface  of  the  molten  metal  is 
kept  at  about  an  inch  by  the  attendant,  who  by 
watching  the  needle  of  the  ammeter  is  enabled  to 
maintain  the  electrode  in  its  proper  relative  pontion 
without  difficulty.  In  order  to  get  as  perfect  a 
contact  as  possible  between  the  furnace  and  the 
cables  leading  therefrom  back  to  the  dynamo,  the 
cables  are  firmly  damped  to  a  large  block  of  zinc, 
which  projects  from  the  rear  of  the  furnace,  and  is 
kept  cool  by  water  drculating  in  pipes  around  which 
the  zinc  is  cast.  While,  properly  speaking,  the 
crudble  has  no  top,  as  a  rme  plates  of  carbon  im- 
bedded in  dry  alumina  spread  over  the  top  of  the 
crudble,  are  so  adjusted  as  to  fit  close  to  the  anode 
in  order  to  retain  most  of  the  heat.  Hie  mouth  of 
the  crudble  is  formed  of  slabs  of  carbon  built  up 
funnd  shi^.  The  hearth  or  fioor  is  pierced  by  a 
tap  hole,  wnich  is  kept  dosed  by  a  plujg  of  carbon 
or  fireday,  and  is  opened  from  time  to  time  to  allow 
the  molten  metal  to  run  into  a  carbon-lined  ladle, 
from  which  it  is  cast  into  ingots. 

There  are  a  few  distinctive  but  not  important 
differences  between  Heroult*  s  method  of   making 
alloys  and  reducing  pure  metals  simply.  In  making 
allocs,  the  base  alloying  metal  is  first  melted  in  the 
crudble  by  the  current,  or  molten  metsi  is  poured 
into  the  furnace,  to  form  a  liquid  metallic  cathode. 
This  is  usually  simply  and  economically   accom- 
plished by  throwing  pieces  of  the  metal — copper  for 
instance — into  the  furnace,  seating  the  anooe  upon 
them  and  passing  the  current.    At  first  the  current 
is  very  unsteady,  arcs  constantly  forming  between 
the  copper  and  the  anode,  but  when  the  copper  is 
entirely  melted  (and  it  takes  but  a  very  few  mmutes 
to  melt  200  or  3001b.)  the  ore  to  be  reduced  is  added 
in  suffident  quantities  to  form  a  bath,  and  floats  on 
top  of  the  molten  copper.     The  anode  having  been 
raised  so  as  to  leave  a  space  of  about  an  inch  be- 
tween its   bottom   and    the   molten   copper,   the 
current  becomes  steady,  and  the  operation  is  esta- 
blished.    Thereafter  the  ore  ia  introduced  in  small 
quantities,    at    frequent     and   regular    intervals, 
until   the   desired   percentages  of  aluminium   or 
silicon  contained  in  the  alloy  have  been  secured.  This 
percoitage  can  be  regulated  entirdy  at  will  u>  to 
about  70  per  cent,  of  reduced  metal.     No  external 
heat  is  used,  and  the  process  is  absolutdy  con- 
tinuous at  the  will  of  the  operatives,  which  are 
special  features  of  the  Heroult  system.  The  passage 
of  the  dectrio  current  through  the  bath,  serves  not 
only  to  keep  the  copper  in  a  fluid  state  and  to  mdt 
the  oro,  but  also  electrolyses  and  decomposes  the 
latter.    It  is  a  point  of  careful  regulation  in  the 
Heroult  processes  to  maintain  only  suffident  heat 
to  keep  the  bath  fluid,  since  any  further  expendi- 
turo  is  not  only  usdess  but  lessens  the  output.  Tbe 
oxygen  from  the  reduced  metal  combining  with  the 
carbon  of  which  the  anode  is  composed  is  burnt 
with  the  production  of  carbonic  oxide  gas,  which 
escapes  from  the  crudble  around  the  sides  of  the 
anoae  and  at  the  feed-hole.    The  product  is  with- 
drawn at  intervals  by  tapping  the  bottom  of  the 
crudble  as  in  ordinary  smelting.    The  metal  pro- 
duced in  the  Heroult  furnace  is  sold  generally  in 
ingot  form,  just  as  it  is  taipped,  without  re  mdting 
or  being  subjected  to  any  purifying  manipulation. 
It   is   always,    however,    very    pure,    sometimes 
dropping  as  low  as  98  and  |,  but  generally  runuiug 
over  99  per  cent,   of  absolute   purity.     This   is 
largdy  due  to  the  great  care  exercised  in  selecting 
raw  materials.    In  making  bronzes,  the  best  Like 
Superior  copper   is   used,   while  the  oxide  from 
which  the  aluminium  is  reduced  is  an  artificial 
product,  manufacturod  in  Prussia.      Toe  number 
of  materials  from  which  aluminium  may  be  reduced 
by  these  processes  is  very  large,  but  the  strong 
influence   exerted  upon  this  mutal  by  impurities 
reduces  those  ores  commercially  available  in  this 
country  to  corundum  and  beauxite,  both  of  which 
are  largely  used  in  making  low  grade  metal  for 
treating  iron  and  sted.    Cryolite— natural  or  arti- 
ficial— IS  another  mineral  that  plays  an  important 
part  in  the  commercial  production  of   pure  alu- 
minium, since  it  is  the  best  flux  for  alumina,  the 
ore  from  which  the  metal  is  generally   reduced. 
There  is  to  a  certain  extent  a  diversity  of  opinion 
in  regard  to  the  value  and  properties  of  aluminium, 
which   is    partly   the    natural  sequence    to    the 
illusions     and    exaggerated     opinion    concerning 
its    commerdal    and    practical    value,     resultiug 
from    the    romantic     descriptiuns,     speculationn, 
and  suggestions,    with    which  our   scientific  and 
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nL],  calculated  tj  Dr.    A.   Berberich. 
brightneM  hum  been  taken  u  utdly  01 
date  of  the  le-diaoaTarf  ot  the  coma 
■lowlv  incraue,  and  early  in  July  will   be  )u 
I.  'Die  perihelion  psuage  it  calculated 

Ida   ii^i!_«T    —J  .1. hemerii 

R.A., 
Kia.  omiD.  42mc.,  N.  Dec.  16°  SG',  and  on  tht 
23rd,  RA.  23h,  I6min.  Sleec.,  N,  Dec.  n°i7-y, 
irikon  the  brightneu  will  Im  1-41. 

In  a  ^de-book  to  the  Nile  and  the  principaJ 
■ttonninentB  of  the  land  of  the  Pharaoba,  writtei 
by  Hi.  E.  Wallis  Bndge,  of  the  British  Husenm, 
thamothoT  rejects  the  notion  that  the  pyramidi 

tanding   that  they    ' 

The  lat«  Mr.  R.   A.  Proctor  held  the  aitro- 
1  theory  to  be  the  true  explanation,  anii 

-1— _,Ti  ^j   yjg   yjQg  gf   (jjg  building  of  the 

—  »a»  practically  astronomy,  while  Hen 
1  and  ill.  Norman  Loclcyer  shoir  good 
u  for  thinking  that  ancient  temples  wen 
«d  on  an  aatroikaiiiical  baaig. 
The  death  ia  announced  of  Capt.  Cedlic 
FnjaaoD,  director  of  the  marine  observatory  b1 
8i&  Fernando,  near  Cadiz,  the  naval  observatory 
«1  Soiin.  Qipt.  Pujazoa  will  be  remembered  by 
tfaa  Edi^  party  ot  ISTO  who  went  to  Cadiz. 
He  WM  in  his  fif^-seventh  year. 

Th»  fifteen  selected  omdidslea  for  election  intc 
"•  Boyal  Society  on  Juno  i,  are  Mr.  Williani 

-'~ ,  M.I.C.E.,  the  author,  amongst  othei 

"The  Conversion  of  Heat  into  Useful 
Wtrt";  Prof.  Fred.  Or^  Bower,  D. So.,  who 
koUs  tbe  chair  of  botany  m  Qlasgow  University ; 
fib  John  Conroy,fiart,M.A.,  lectoreroii  Phynca 
md  Cbemiitry,  Keble  College,  Oxford ;  Dr. 
Jlanial  J.  Oonniogham,  professor  of  Anatomy, 
IMllin  i  Mr.  O.  Mercer  Dawson,  D.Sc., 
director  of  the  Geological  Sorvey 
■'-  ■  Mr.  Edwin  Bailey  Elliot,  M.A. 
Dr.  Percy  Faraday  Frankland, 
Mr.  Percy  C,  Gilchrist,  the 
etallur^;  Dr.  W.  Dobinson 
3c.,  aanatant  profesaor  of  pbyaio- 
r  in  Univeraity  College,  London ;  Mr.  Oliver 
-*-'•-  a  distingaiiihed  student  of  electricity 
itinn,  whose  nomerous  papers  have 
amma  nnuid  Of  great  value  ;  Mr.  J.  Edward  Marr, 
**  a  gwdogiit,  Ounbridge ;  Mr.  Ludwig  Uond, 
Mueataftbe  Society  of  Chemical  Industry; 
llr.  W.  Namer  Shaw,    M.A,,    physicist :  Prof 


.  New- 


flndnii]' Technical  College;  and  Staff-Com- 
ntnderT,  H.  Timrd,  a  distinguished  hydro - 
ptplucal  nirveyar  and  marine  meteorologist. 

nio  preemt  year  is  the  centenary  of  Faraday' s 
Urtb  (ha  waa  bom  at  Newington  Butts, 
Blpt  22, 1T91),  and  at  the  recent  meeting  ot  the 
BcTil  Inatitntion,  the  following  distinguished 
mauwjutativea  of  science  were  dected  honorary 
■■nlMn  in  commiiinoration :  —  Profa.  E. 
Bttgnaral,  M.  Berthelot,  A.  Comi],  E,  Blascart, 
nd X.  Fatteur,  of  Paris;  R.  VT.  Bunsen,  of 
Hciddberg ;  H.  L.  F.  von  Ilelmholtz,  A.  W. 
Bdnann,  and  R.  Virchow,  of  Berlin  ;  J.  P. 
Gooka,  of  Oambndge,  U.S.;  J.  D.  ~ 
J-W.   Oibba,  of  New   Haven,  U.S. 

•■nb,  of  Washington,  U.S. ;  S.  Can        

P.Ttcohini,  of  Rome;  J,  Thomsen,  of  Copen- 
kagea ;  T.  B.  Thalen,  of  Upaala ;  D.  Mendeleef, 
gl  BL  Petarsborg;  J.  C.  O.  da  Marignac,  of 
GaiiBTa ;  J.  D.  Van  der  Waals,  of  Amsterdam ; 
■nit  J.  S.  Btas,  of  Bnusels. 

At  ths  conveiMzione  of  the  Koyal  Society  la^t 
«»ek  the  foindpal  exhibits  were  connected  with 
tha  wianoa  of  electricity,  Mr.  Wimshurst's  new 
■aduna  and  Prof.  Lodge's  rotating  mirror  for 
HiljHng  tha  electric  spark  atCr^iting  much 
■t*tl~t''"'  Hw  K-csUed  colour  photographs  of 
iC  I^gmann  wwe  also  the  subject  ol  much  con- 
Wtwllwi  Ur.  Crookes's  tubes  showing  phos- 
jhonoca  in  high  vacua  naturally  attracted  maoy 
if  tha  TintoTB,  while  Mr.  Shelford  Bidwell'e 
iwiMiiiilnHiiii  of  tha  effect  of  light  on  the  elec- 
Wfl  WMtance  of  seleniam  was  witnessed  with 
flMt  InlaiMt  by  thoM  who  think  that  the 
^■BBMiMinw  whn  darelopedwill  yield  important 
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C  c(  the  Iron  and  Steel  Inititute 


"nie  Beaaemer  medal  wai  presented  U 
Lord  Armstrong,  who  said  that  the  honour  doni 
to  him  peiBonally  ought  to  be  shared  by  thosi 
who  had  been  associated  with  him  for  ao  manj 
years  at  Elswick. 

The  report  of  the  American  Iron  and  Stee 
Asaociaticn  shows  that  for  the  Brat  time  the  pro 
dact  of  the  United  States  in  iron  and  steel  las' 
year  exceeded  that  of  the  United  Kingdom. 

The  Boston  Society  of  Natoral  History  bai 
issued  a  pamphlet  announcing  the  completion  o 
the  general  plana  for  the  fotmatioo  of  zoologica 
gardens  and  aqnaria  in  Boston,  and  appealing  tc 
the  American  public  for  au] 

Mr.  T.  U.  Cornish,  of  Penzance,  has  a  note  ii 
the  current  number  of  the  Zeologitt  on  aomi 
remarkably  large  catches  of  fish  on  the  Comisl 
coa^t.  On  Mf^ch  18  last,  12,000  grey  mutlel 
(Mugil  capito]  were  captured,  by  means  of  a  diav 
seine,  by  the  fishermen  of  Sennen  Cove,  at  Whit- 
sand  Bay,  Land's  End,  The  fish  were  of  fini 
quality,  one  being  brought  to  Mr.  Cornish  whicl 
measured  2ft.  in  length,  1ft.  3in.  in  girth,  anc 
weighed  61b.  lOoz.  On  the  Slst  of  the  sami 
month  a  Lowestoft  mackerel  driver,  fishing  somi 
league*  south. west  of  the  Lizard,  took  4S,0QI 
mackerel.  No  such  catch  of  mackerel,  for  on< 
night's  fishing,  had  ever  been  heard  of  before  al 
Penzance,  and  what  makes  it  more  extraordinary, 
says  Mr.  Cornish,  is  that  it  should  have  taker 
place  in  March,  when  the  catches  usually  averagi 
a  few  hundreds  only. 

Tht  Pola,  a  vessel  sent  out  by  the  Yieiuu 
Academy  of  Bciencea,  haa  brought  back  prool 
that  the  central  basin  of  the  Mediterranean  ii 
wanner  and  richer  in  dissolved  salts  than  th( 
weatem  basin.  Touching  the  question  how  fai 
light  penetrates  into  the  sea,  it  was  found  that  t 
white  disc  conld  not  be  seen  at  a  greater  depth 
than  43  metres  {141ft).  ;  but  that  photoffraphit 
plates  were  affected  at  600  mCtres  (1,640ft.] 

Aa  a  rule,  the  basin  of  the  Black  See  is  verj 
deep,  more  than  half  ot  it  sinking  below  6,500ft., 
though  the  deepest  part  ia  about  2,O0Oft.  more. 
The  temperature  and  density  of  the  water  varj 
at  different  depths.  Thus,  near  the  Boaphorni 
it  is  TS-e-  at  the  surface ;  but  at  130ft.  the  tem- 
perature falls  to  12-8°. 

At  a  recent  meeting  of  the  Paris  Academy  ol 
Medicine  a  paper,  by  Dr.  Berlioz,  of  tirenobla, 
was  read,  in  which  he  described  a  new  antiseptic, 
composed  ot  75  per  cent,  of  naphtholate  ol 
sodium  and  25  pw  cent,  of  naphthol  and  phenyl 
compounds.  It  ia  a  white  powder  obtained  by 
adding  to  fused  beta-naphtbol  half  its  weight  of 
canatic  soda,  and  allowing  the  mixture  to  cool. 
It  is  soluble  in  three  parts  of  water,  and  the 
solntioo  is  said  to  possess  considerable  antiseptic 
poweta.  The  antiseptic  properties  of  "  micro - 
cidine,"  as  it  is  called,  while  inferior  to  thoae  ol 
corrosive  sublimate  or  naphthol,  snrpass  tboae  ol 
carbolic  and  boiacic  adds  10  and  20  times 
respectively. 

A  paper  on  the  "Micro-organism  of  Diph- 
theria" was  read  recently  at  the  Pathological 
Society  ot  Iiondon  by  Dr.  Albert  Wilson,  in 
which  some  ot  the  views  of  Dr.  Klein  were  com- 
bated. Dr.  Wilson  baa  ahown  that  in  ordinary 
cases  of  diphtheria  a  thin  grey  exudation  pre- 
cedes the  membrane  formation,  and  be  believes 
that  that  exudation  contains  the  causative  micro- 
arganism.  He  considers  that  diphtheria  is 
primarily  a  constitutional  diaease. 

The  run  made  across  the  North  American 
Continent  by  tha  Canadian  Pacific  express, 
bringing  passengers  from  the  ss.  Eiiipreii  o/ 
India  landed  at  Vanconver,  seems  to  have  been  a 
remarkable  one,  as  the  entire  distance  (2,900 
niles)  was  accomplLihed  at  a  meao  ipeei  of 
ihirty-four  miles  an  hour.  Over  the  Western 
Prairie  the  train  is  stated  to  have  "  made  a  record 
if  a  mile  a  minute  for  hours,"  and,  at  parts,  to 
lave  run  at  seventy  to  seventy-five  miles  an 
lour.  The  Canadian  express  is  to  convey  the 
nails  from  this  country  to  China  and  Japan. 

The  "  rapid  transit "  commissioners  of  Now 
i'ork  seem  to  be  in  some  difficulty  aa  to  what  ia 
o  be  done  for  tho  congested  traffic  of  the  city. 
The  most  likely  systems  to  be  adopted  are  the 
!ieno  or  the  Groathead  (the  latter  the  electric 
unncl railway,  as  inSouth  London.]  According 
o  an  American  contompomry,  all  the  other  plana 
nvolve  desperate  feats  of  engineering  daring  or 
loormous  expense. 
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write  whit  he  knowitBBdss 

1    hut  not  In  this 

ibJBKa;  ,-■ 


r,  but  in  all  oChat  nbJteCi:  atm  snaliapDHB  maj 
•  some  partfenlia  tooirtedgy  and  aamamb  a(  tbe 

V  tUDa*.  kaows  do  ■man  than  what  evenMlT  6m», 

— 1  •- 1 1-— i-v  ••■■.,  uttia  pltlaiuiB  0*  *■'- 

odrof  Blini(iks,i 
Oadvattultsdcl 


aRRATUM-OBSAT  TiXS  ASS  BKAU' 
OBITIOa-THB  PASia  OSaXBTATOST 
—  "  FHTBIOAL  "  VOBOB  —  HABTABS 
PHOTOHBTST  —  ABTROKOMIOAI. 
TBLBSOOFB— TBI.BSOOPIO  ODDS  ABB 
BNDS-OHAWaB  (F)  IN  THB  USSQfSB. 
or  TSB  QA-Z-  —  FIOTTBINa  Z.BNS  — 
OPHTHALKIO  —  INNBB  SATBZ.IJTB 
OFMABS-aBOLOOIOAI.:  THB  DABT> 
rOBD  HBAIH  OBAYBI.  ~  BIOK 
VACUA,  AND  8TATES  OF  XAmBB— 
THB  NATUBB  AND  FBOPBBTIBS  07 
THB  SUN  —  DB  OHNIBUS  BBBUS 
ASTBONOMIOIS. 

[32316.]— Seeixo  letter  32262  in  print,  I  notios 
that  in  paragraph  tour  [p.  202,  col.  3j  I  asem 
to  have  written,  in  some  wholly  mysterious  way, 
"  S'Sin.  or  9in.  aperture,"  where  I  meant  to  say 
"-"'--   —  ■-■-    inerture.    I  have,  ROodneas  knows, 

I -t  the  hands  ofthecomDoaitor  ; 

,t  this 
wonderful  blunder  must  have  been  what  little 
diildren  call  "  my  very  own." 

In  letter  3I7TH  (Vol.  LII.  p.  217}  in  referring  to 
Plot.  Ainph  Hall's  admirable  monograph  on  Sat^n, 
I  wound  up  by  saying:  "But  surely  Prof.  Hall 
never  in  his  life  saw  the  crape  ring  C  so  brilliant  aa 


dated  this  comment  ot  Dmie  to  Prof.  Hall ;  tor  in 
T/if  Ohsen-alori/  for  the  current  month,  the  famous 
American  astrooomer  writes:  "Hy  attention  has 
been  called  to  a  criticism  in  the  Emqlihh  iSxtmiXIO 
ot  my  piotnres  ot  Saturn,  and  as  this  criticism  ii 
oorreot,  I  wish  to  acknowledge  it."  I  would  invite 
particnlar  attention  to  the  attitude  thai  aaaomed 
by  one  of  the  most  emiuant  astronomers  living, 
towards  a  homble  critic  like  myself;  and 
contrast  it  with  that  taken  by  an  English  writer 
and  propounderot  a  series  ot "  magnificent  theoriaa  *' 
(dead  and  d^icg)  towards  men  of  far  higher 
scientific  position  and  ability  than  himself,  when 
they  have  presumed  to  point  out  his  blunders.  But, 
[n  justice  to  my  own  oountr^uan,  I  am,  of  oourae, 
constrained  to  admit  that  Prot.  Hall  is  so  really 
iraat  a  man,  that  be  can  afford  to  contus  when  he   ' 

Beading  the  Report  ot  Admiral  Moochez  on  the 
sonditiou  o(  the  Paris  Obeervatory,  presented  to  the 
Board  on  Feltniary  'mh  ot  the  oorreut  year,  it  is 
impossible  not  to  sympalhisa  with  him  in  the  posi- 
tion in  which  be  finds  himself,  or  to  avoid  the  ex- 
prenBOn  ot  a  hope  that  his  modest  request  for  the 
»tablishment  of  a  branch  obserTatory  away  bom 
:he  distuibiuR  atmospheric  influencee  of  a  large 
aty  nkay  speedily  be  oocfidad  to.  When  I  first  re- 
member Paris  (more  Ihao  30  years  ago}  the  south 
new  from  the  Observatory  across  the  Boulevard  St. 
Tacques  was  comparatively  unimpeded ;  but  it 
ronld  seem  that  the  inevitable  growth  ot  the  dty 
las  now  so  hemmed  the  observera  in  as  to  render  a 
praat  deal  ot  their  astronomical  work  at  once  difll- 
;ult  to  perform  and  practically  valueleas  when 
t  is  performed.  iVhen  Louis  XIT.  had  tha 
)re«nt  building  erected  tor  J.  D.  Caaini,  it  was 
o  all  intents  and  pDrpasas,  in  tbe  country ;  but 
low  the  City  has  itretcbed  out  her  octopns-lika 
-luaded  it.     It  is,  by  the  bye,  worthy 


if  note  that  Perrault's  original  building,  though 
•Fmail  ho  murtesy  "  L'Observatoire,"  has  never 
to  this  been  utilised  for  the  purpose 


or  which  it  was  erected,  being  [whatever  its  oraii- 
actur^  merits)  unfitted  tor  the  lecsption  ot  astro- 
lomical  instruments,  which  have  oonsequently  been 
rom  time  to  time  installed  in  hats  and  paviLons  in 
'arious  parts  ot  tbe  extensive  grounds.  Not  only, 
bough,  are  these  now  hemmed  in  by  streets  ana 
lousaa,  but  it  is  proposed  to  bring  the  Scsaui  Riil- 
ray  within  164  yards  ot  the  Observatory,  and  what 
hat  means,  let  everyone  who  has  ever  observed  the 
Ltfiected  image  ol  a  star  in  a  trough  ot  mercury 
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imagine  for  himself.  Admiral  Mouchez  has  pro- 
posed to  provide  for  the  cost  involved  in  the  removal 
of  the  instruments,  &o.,  and  the  housing  them  in  a 
proper  lo<»lity  by  the  sale  of  part  of  the  yery  con- 
siderable area  of  kitchen-gurden  and  waste  land 
surrounding  the  present  building.  But  here  the 
Academy  hM  stepped  in,  and  rraused  to  sanction 
the  disposal  of  this  land ;  and  as  no  funds  are  pro- 
curable from  the  Government,  the  unfortunate 
Director  finds  himself  in  an  impasse.  Let  us 
earnestly  hope  that  his  present  appeal  may  be 
favourably  responded  to.  When  we  see  how  the 
Observatories  at  Brussels,  Copenhagen,  Bio  Janeiro, 


and  Washington  have,  one  and  all,  had  to  be  re- 
moved, we  may  thank  our  stars  that  Greenwich 
is  not  yet  swsllowed  up  in  London.  Goodness 
Imows  Charles  II.  did  but  few  wise  things  indeed ; 
but  conspicuous  among  them  may  assuredly  be 
redconed  the  erection  of  our  Boyal  Observatozy  on 
Flamsteed  Hill. 

If  I  were  asked  to  put  an  interpretation  on  the 
marvels  attributed  to  Miss  Mattie  Lee  Price  by  the 
San  Fancisco  Bxamitier  (to  which  reference  is  made 
by  **  Dubitans  "  in  letter  32279,  on  p.  205) ,  I  should 
be  tempted  to  suppose  that  the  editor  of  that 
journal,  having  .suooeeded  in  mystifying  so  com- 
petent an  astronomer  as  the  conductor  of  the  Sidereal 
Messenger,  had  been  making  an  essay  in  hum- 
bugging physiologists.  Of  course,  the  whole  thing 
may  be  an  ingenious  advertisement  of  a  clever 
eilubition  of  juggling  or  trickery,  and  may  be  put 
forth  in  the  int^ist  of  some  one*s  breeches-pocket. 
One  frail  woman  does  not  puU  against  six  strong 
men  in  America  without  mofiey  (and  without 
Price). 

The  "  variable-star  observer  "  of  whom  Mr.  T.  X. 
Clapham  speaks  (in  letter  32285)  on  p.  206  may  be 
'*of  no  mean  order"  in  his  own  special  sphere  of 
astronomical  work;  but  I  ^vely  question  his 
critical  power,  and  demur  to  his  authority  when  he 
talks  of  the  Harvard  Catalogue  being  "more 
notable  for  quantity  than  quality  *'  of  the  work.  It 
has  always  mipressed  me  as  a  monumental  example 
of  vei^  remarkable  accuracy,  and  as  a  priceless 
guide  Xo  the  observer  in  the  measurement  or  esti- 
mation of  star  magnitudes.  One  would  be  curious 
to  know  the  exact  method  employed  by  Mr.  Clap- 
ham's  friend  of  comparing  his  stellar  magnitudes 
with  those  given  in  the  Harvard  *'  Anzials.*'  I 
will  not  say  that  Prof.  Pickering's  eigantic  work 
is  infallibly  correct  in  every  single  detail,  but  its 
general  accuracy  is  indisputable. 

Mr.  Hafls  (query  74325,  p.  212)  apparently 
thinks  that  an  astronomical  telescope  can  be  as 
easily  made  from  merely  yerbal  aescription  as 
a  plain  wooden  box  or  the  square  leg  of 
a  stool.  Does  he  want  a  reflector  or  a  re- 
iractor-^e  Newtonian,  Gregorian,  Cassegrainian, 
or  Herschelian  form^an  achromatic  or  a  non- 
achromatio  instrument — or  what  ?  Considering  the 
very  small  cost  of  this  invaluable  serial,  and  the 
itented  and  reiterated  directions  for  the  construc- 
tion of  every  known  form  of  telescope  that  have 
appeared  in  your  back  volumes,  I  cannot  but  regard 
your  correspondent's  request  as — ^to  put  it  milmy — 
rather  a  cool  one. 

Mr.  Fridy  (auery  74328,  p.  212)  may  use  a  dark 
glass  on  his  2|in.  telescope  for  observing  the  sun 
for  some  time,  without  any  fear  of  cracking  it,  and, 
notably,  if  it  be  of  a  rea  colour.  Castor,  with  a 
power  of  200  on  such  an  instrument,  would  show 
as  two  stars  inclosed  in  a  kind  of  figure  of  8  of 
rings.  In  a  Herculis,  the  comes  should  be  well 
outside  the  principal  ring.  10  is  an  ample  power 
for  a  finder  for  such  an  instrument  as  his.  Cross 
wires  should  be  fixed  in  the  focus  of  its  ^epiece  ; 
which,  for  this  purpose,  must  be  of  the  Kamsden 
form.  A  regular  equatorial  moontinff  would  be  a 
costly  luxury  for  a  2} in.  achromatic ;  but  the  rudi- 
mentary form  of  it  known  as  **  Smeaton's  block  " 
would  be  found  handy  and  convenient.  No  doubt, 
yarying  atmospheric  conditions  were  answerable  for 
your  correspondent's  varying  view  of  Capella. 

In  reply  to  query  74329,  p.  212,  undoubtedly  the 
friction  of  the  tides  and  the  fall  of  meteoritic 
matter  on  the  earth,  must  theoretically  tend  to 
lengthen  the  day ;  but  then,  as  the  earth  loses  heat 
by  radiation  and  shrinks,  such  shrinkage  must  tend 
to  shorten  it.  A  so  far  unexplained  amount  of 
acceleration  of  the  moon's  mean  motion  has  been 
supposed  to  indicate  that  the  day  is  seemingly 
getting  longer,  so  that  our  ooun£  of  time  would  bie 

fatting  too  slow,  and  the  moon  would  seem  to 
e  going  faster.  Prof.  Nevrcomb,  however,  has 
reduced  the  assumed  acceleration  from  12"  to  8", 
which  renders  it  extremely  doubtful  if  tiiere  is  any 
discrepancy  left  to  be  accounted  for.  Certainly 
there  is  no  proof  whatever  that  the  length  of  the 
day  has  changed  one  way  or  another  by  *01  second 
during  the  last  1,750  years. 

I  am  not,  I  am  sorxr  to  inform  ^'Poor  Glass 
Grinder"  (query  74336,  p.  212),  a  practical 
optician,  and  can  only  suggest  the  ^quent  use  of 
a  carefully -made  template,  applied  in  all  directions 
over  the  lens  to  be  figured  to  a  true  sphere,  as  a 
means  of  indicating  where  it  requires  grinding 
down  on. 

Were  I  Mr.  Bruce  (query  74342,  p.  212),  I  would 
institute  a  most  rigid  inquiry  as  to  wheUier  the 


little  boy  of  whom  he  speaks  has  not  had  a  blow  on 
the  head.  Some  time  ago  the  little  son  of  a  clerical 
friend  of  mine  suddenly  developed  strabismus  in 
a  form  almost  identical  with  that  described  by  your 
correspondent.  The  moment  I  saw  the  cnild  I 
said  :  *'  I  am  certain  he  has  had  a  violent  blow  on 
the  head."  This  was  denied ;  but  on  urging  his 
parents  to  inquire,  it  was  at  last  elicited  from  Us 
unwilling  nurse  that  he  had  fallen  and  struck  his 
head  heavily  on  the  edge  of  his  bath.  But  for  the 
squint  which  supervened  the  next  day,  and  my 
persistence,  nothing  would  ever  have  been  heard  of 
this. 

As  the  day  on  Mars  «  24h.  37m.  22'72s.  and  the 
month  of  Phobos  is  only  7h.  39m.  15 'Is.  long,  and 
as,  moreover,  the  plane  of  its  orbit  is  practically 
coincident  with  Mars'  equator,  '^Faac"  (query 
74350,  p.  212)  will  find  that  that  sateUite  iiriU  rise 
in  the  WeiBt  and  set  in  the  East,  after  some  b\  hours, 
passing  over  the  heads  of  the  inhabitants  (if  any) 
on  the  Equator. 

It  is  always  very  difficult  to  answer  a  question  as 
to  the  character  of  a  geolo^cal  deposit  in  a  locality 
with  which  one  is  unfamiliar,  and  I  regret  to  be 
obUged  to  inform  "  B.  Y."  (query  74352.  p.  212) 
th^t  I  have  never  been  on  Dartford  Heath  in  my 
life.  His  description  reads  like  that  of  one  of  the 
Pleistocene  gravels.  The  nummulites  are  curious, 
but  have  doubtless  been  washed  out  of  the  neigh- 
bouring Eocene  deposits,  as  they  are  not*  very  un- 
common in  the  Lower  Tertiary  strata.  I  have  some 
of  my  own  collection  from  the  Bracklesham  beds, 
withm  five  feet  of  whence  I  am  writing.  What  is 
known  as  rutile  (dioxide  of  titanium)  often  occurs 
as  dark  brown  bristles,  like  long  crystals,  in  quartz. 
Possibly  this  is  what  **  B.  T."  has  got  hold  of.  In 
one  sense,  any  collection  of  fossils  is  of  value,  if  the 
position  of  the  stratum  whence  it  was  derived  is 
accurately  known. 

I  have  not,  I  regret  to  say,  devoted  sufficient 
attention  to  the  subjects  to  which  ^uery  74356 
(p.  212)  has  reference  to  offer  an  opinion  of  the 
sughtest  value  upon  them.  I  may  say,  though, 
that  I  have  no  reasonable  doubt  that,  by  the 
extremely  ingenious  and  efficacious  apparatus 
employed  b;^  Crookes,  vacua  of  almost  incon- 
ceivable tenuity  have  been  produced.  Mr.  Bomanes 
is,  of  course,  aware  that,  but  for  the  trace  of 
mercurial  vapour  above  the  column  of  quick- 
sUver  in  an  ordinary  barometer,  the  so-called 
**  Torricellian  Vacuum  "  would  be  a  real  one.  Now, 
as  long  as  mercury  vapour  is  allowed  to  pass  through 
the  exhausting  tubes  of  a  mercurial  air-pump,  no 
pressure  lower  than  *025  millimetre  is  obtainable. 
But  if,  in  the  duct  leading  from  the  pump  to  the 
receiver,  some  non- volatile  substance  which  absorbs 
the  vapour  of  mercury  is  introduced,  that  vapour 
will  be  arrested ;  as,  by  taking  similar  precautions, 
may  aqueous  or  any  other  vapour  be  stopped,  and 
a  i;^^  low  pressure  obtained.  When  Crookes  {Phil. 
Trans.  1878,  CLXIX.  p.  300)  made  his  radiometer 
experiments,  he  absorbed  the  mercury  vapour  with 
sulphur ;  the  watery  vapour  with  phosphoric 
anhydride,  and  on  the  further  side  placed  metallic 
copper  to  absorb  the  vapour  of  the  sulphur  in  turn. 
Wim  these  precautions  he  alleged  that  he  ob- 
tained a  pressure  of  only  *^015  millimetre, 
i.e.,  0  000002  of  an  atmosphere,  and  I  see 
no  reason  whatever  to  doubt  that  he  did  so. 
In  discussing  the  question  of  a  radical  change  of 
state,  we  must  be  especially  precise  in  the  meaning 
we  attach  to  that  phrase.  As  an  illustration,  I 
would  ask  :  Does  water  undergo  a  radical  change 
of  state  in  its  passage,  on  the  one  hand  into  ice, 
and,  on  the  other,  into  steam  ?  Because,  if  so,  I  do 
not  think  that  we  can  refuse  to  adopt  the  form  of 
expression  in  question  in  speaking  of  Crookes' s 
radiant  matter.  I  can  give  no  coherent  explanation 
of  Hittorf's  experiment.  On  such  a  point,  an 
opinion  of  '*  Sigma"  would  be  worth  fifty  of 
mine. 

I  grieve  to  be  obliged  to  assure  "  Nonagenarian  " 
(letter  32296,  p.  225)  that  he  is  alike  wrong  in  his 
facts  and  in  his  inferences  from  them.  I  am 
wholly  at  a  loss  even  to  know  whence  he  derived 
them.  Who  told  him,  for  example,  that  Yenus  is 
covered  with  snow  ?  I  hear  this  assertion  for  the 
first  time  in  my  Ufe.  So  again  with  his  notion  that 
the  sun  is  "lenticular  "  (whatever  that  may  mean). 
If  we  assume  an  incandescent — or  "electrically 
lighted" — body  to  be  surrounded  by  a  crystal 
sphere,  such  sphere  could  no  more  act  as  a  lens 
(being   of    equal    thickness    throughout)    than  a 

flate  of  window  glass  does  to  a  man  inside  a  room, 
'urthermore.  in  what  he  says  about  a  body  under 
the  "lenticular "  action  of  light— or,  rather,  heat- 
becoming  hotter  as  it  recedes  from  the  source  ot 
heat,  he  is  obviously  speaking  from  some  con- 
fused recollection  of  the  famuiar  burning-glass. 
But  here  again,  heat  only  increases  as  we  approach 
the  focus,  and  diminishes  after  we  have  passed  it. 
Which  of  the  planets  does  your  correspondent  regard 
as  being  in  the  focus  of  the  solar  lens  ?  So  much, 
in  the  most  desultory  fashion,  concerning  the  con- 
fused ideas  which  form  the  substance  of  "  Nona- 
genarian's "  exordium.  I  would  next  ask  him  if  he 
has  ever  heard  of  the  spectroscope ;  and  if  he  has  no 
astronomical  friend  to  tell  him  now  by  its  aid  we 
daily  see  tremendous  pillars  and  clouds  of  incan- 


descent hydrogen  gas  rushing  up  to  a  height  of  1, 

2,  3,  and  even  400,000  miles  above  the  stupendously 
heated  photosphere  of  the  sun?  Prior  to  again 
ruling  into  print,  may  I  counsel  your  correspondent 
to  procure,  read,  mark,  learn,  and  inwardly  digest 
Prof.  Young's  beautiful  book  on  "  The  Suu," 
published  in  the  "  International  Scientific  Series." 
Any  shilling  book  on  astronomy  will  correct  his 
peculiar  notions  as  to  the  cause  of  the  Seasons. 

Mr.  WiUrinson  (query  74389.  p.  231)  puts  a  string 
of  questions,  several  of  which  are  obviously  un- 
answerable. Who,  in  the  existing  state  of  human 
knowledge,  can  possibly  say  why  the  approxi- 
mately equal  components  of  a  double  stax  differ 
but  little  in  colour;  or,  in  the  cases  of  unequal 
pairs,  the  tint  of  the  smaller  star  lies  higher  up 
the  spectrum— i.e.,  towards  the  yiolet  {not  to- 
wards the  red)  ?  With  regard  to  No.  2,  Neptune 
has  scarcely  been  observed  through  a  sufficient  arc 
for  the  perturbing  effect  of  an  exterior  planet 
(assuming  it  to  exist)  to  have  become  very  ap- 
parent ;  but  some  day  such  an  effect  may  be  per- 
ceptible, not  only  in  the  case  of  Neptune,  but  that  of 
Uranus  too.  In  fact,  14  years  ago  Prof.  Todd  did  lay 
do  wn  graphically  the  difference  between  the  computsd 
and  observed  places  of  Uranus,  and — after  allowing 
for  the  perturbations  produced  by  Neptune— came 
to  the  conclusion  that  there  was  an  undisoovapsd 
planet  whose  longitude  was  (then)  about  170^. 
But  he  made  an  exhaustive  search  for  tlus  hypo- 
thetical body  with  the  great  Washington  telescope, 
and  wholly  failed  to  fiud  it.  Asteroid  hunters,  as 
a  class,  recognise  the  objects  of  which  they  are  in 
search  by  their  motion,  which  is  fairly  rapid.  A 
trans-Neptunian  placet  would  require  a  great 
deal  of  protracted  watching  to  be'  thus  detected, 
unless   it    presented     a     very    perceptible    diK. 

3.  Stars     scintillate    because    their    light    comes 
to    us    through    an    atmosphere     composed    of 
strata    of    various    temperatures,    densities,  and 
humidity,  and  hence   its  rays  must   travel   with 
different  velocities.    Collecting  these  rays  then  in  a 
telescope,  the  result  of  their  reaching  us  in  different 
phases  will  be  apparent  in  the  alternate  brightening 
and  darkening  of  the  image.    This  only  happens, 
though,  when  rays  issue  from  a  point.    The  rajs 
from  a  large  planetary  disc  would  issue  from  such 
innumerable  points  as  to  neutralise  each  other.  My 
querist  <»ui  apply  this  explanation  to  the  not-too- 
intelligibly  described   phenomena  of    his  yertiosl 
spectrum.     4.  We  must,  as  far  as  we  at  present 
luiow,  suppose  binary  systems  to  be  acted  on  by  the 
law  of  gravitation  only.     5.  Mr.  Wilkinson  had 
better  r^id  the  article,  **  Nebular  Hvpotheais,"  in 
Nidiol's  Cyclopaedia  of  the  Physical  Sciences.    6. 
A   nebula   must,  of  course,    be   hot   enough   to 
emit   light;    but   not   *' intensely   hot"   like  oar 
own   sun   or  a  star.      No   human  being  knows 
ichy  the  nebulas  agsregate  in  the  way  they  do  in 
the  heavens.    Fin^y,  I  would  humbly  venture  to 
ask.  How  parallel  strata  of  air,  dense  or  rare,  can 
'' act  Uke  a  lens  "  ?    I  wish  that  Mr.  W.  would  roU 
up  a  brown- paper  tube,  and  look  through  it  at  ths 
moon,  immeaiately  after  she  has  risen,  for  himself. 
He  would  at  once  see  what  nonsense  it  is  to  talk 
about  her  being  "ma^ified."    Did  he  ever  sesi 
balloon  come  down  m  the  distance}'    Because  I 
have;  and  can  assure  him  that  it  looked  quitas 
mite  of   a  thing  when   passing   over   head,  aad 
appeared  an   enormous  object   as   it   neared  tbs 
earth,  albeit  it  was  actually  nearer  under  the  forms 
condition  of  things  than  under  the  latter. 

A  Fellow  of  the  Boyal  Astronozaical  Sooietf . 


THE  SHIFTINa  BADIANT  OF  THX 
PEB9SIDS. 

[32317.1— Those  of  your  readers  who  •» 
interested  in  this  subject  will  do  well  to  peruses 
short  paper  printed  on  p.  407  of  the  Monthly  Notica 
for  April,  1891.  Prof.  Kleiber,  of  the  Imperiil 
Observatory,  St.  Petersburg,  who  has  a  booxnov 
in  the  press  on  "  The  Determination  of  Orbits  of 
Meleor  Showers,"  and  who  has  latteriy  been  in- 
vestigating the  orbits  of  the  918  showers  given  in 
my  paper  in  the  Monthly  Notices  for  May,  1890. 
says : — **  I  may  add,  as  a  first  preliminary  result  of 
my  computation,  that  it  confirms  the  shifting  of  the 
radiant  of  the  Ferseids  during  the  six  weeks  of  tlis 
activity  of  the  shower,  as  observed  by  Mr.  Denning. 
A  |(lance  at  the  orbits  corresponding  to  all  the 
radiants  related  by  Mr.  Denning  to  the  JPerseii 
shawer  will  show  their  identity  at  once." 

Theory,  therefore,  appears  to  confirm  observation 
in  this  matter,  and  Prof.  Kleiber's  result,  in  oom- 
bination  with  the  evidence  afforded  by  Mr.  Booth, 
may  be  regarded  as  premonitory  signs  that  in  a 
very  short  time  the  shifting  of  the  radiant  wQl  bo 
amply  proved  both  by  observation  and  theory. 

Bristol,  May  9.  W.  F.  Dexminff. 

HOW    THE    PLANETS    MIOHT    BX 
OBSBBVED. 

[32318.]— I  THINE  it  may  be  generally  admitted 
that  up  to  the  present  planetary  photography  has 
been  rather  disappointing  than  othervrise.  There 
are  difficulties  to  be  overcome  which  are  not  pie* 
sented  in  stellar  photography.    In  the  latter  OMi 


^^~-, 
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aware  ol  tLa  remark!  ot  Sir  D.  Saloman*,  bat  thn 

ue  not  put  forward  ai  anything  mora  than  Mta- 

matM,  and  require  a  great  deal  of  proof  eTsn  in 

^  their  bald  nature.     Ifotbing  is  aaid,  it  ahoold  ba 


dynamo  and  the  lampa — Itama  which  mntt  be 
reckoned  in  the  baJanoe-iheet.  Mr.  A..  Pen? 
Sniith  Ba;i  that,  "  if  ^u  nt  no  an  engine  ana 
dynamo  of  your  own,  it  will  not  ooet  more  than 
4d.  par  nnit,  making  the  tight  bat  little  more  ooittj 

"" a."     It  ii  well  known  that  gM  doe*  not 

e  amoont  of  illnmlnation  it  oagbt  to  do  if 


una." 


Hkdvtbat 

ODTfaWWl 


Mitial  anergy  wen  alwaya  the  equivalent,  but  if 
tt  gai-engiue  can  giTe  double  the  amoont  ol 
light  that  gai  will  when  bomed  in  the  ordinary  war, 
I  aak,  where  can  the  faot  be  leen  and  realiiedF 
The  gimple  quettlon  it.  What  ia  the  price  of  the 
eleotaie  light  compared  with  gas,  both  lappliad  b; 

oompaniea  in  the  usual  way  F  Inoann. 

THBAAPBUTIO  XAQIfBTISH. 

itiimarelj  dedred  to  obtain  aharply -defined  dots,  and  who  geasrally  stud;  the  moon  and  planets)  [32322.1—1  hi.ix  been  Teiy  much   intereated  in 

whereaa  in  nlanetary  work  it  is  deairabls  to  obtain  might  be  able  to  obtain  great  optical  powar  at  a  ^  valuable  lettan  of   Oerud  Smith  an  "  Thsra- 

detail  of  thaii  surtacei.    One  of  the  difficulties  in  "limi'tin"!  of  expanse.                          BsUoatat,  peatlo  Electricity."    Ha^  I  ask  the  same  gauUe- 

thi>  hrauich  is,  that  a  planet  not  only  revolve*  in  its  man  to  favour  us  with  his  obaarvatioDS  on  the  uses 

orbit,  batalw  roletn  en  ilt  aiii,  and,  therefore,  tttn-a-r    A-T-hrna-oti-raw    ita-n  "*  magnetism  for  the   same   purpose  f    Wo    are 

'* '-wmasa  the  length  of  exposure  does  not  seem  thwISbT^^  hearing  andreadingagooddealaboutthawonderfol 

i*  thatdetail  can  ba  obtained.  Up  to  the  prewnt  ,„„„„,     ,    A-omrMii  u««.  curative  sfteota  of  etectiio  belta— has  anyone  any- 

knowladge  of  the  surfaces  of  tie  planets  and  -  J'''"'''--:^"  "*"'  3212o,  which  appeared  on  the  thing  to  say  aboat  the  action  of  <nagtieiic  belts  on 

nombar  of  their  attendant  satellites  has  been  °th  ol  March,  I  gave  reasons  tor  bahevmg  that  the  animal  tisanes  ?  It  is  well  known  that  these  do  not 

•oMy  obtained  by  ere  obaervatiaos.    Additional  mean  temperature  o(  the  moon  was  aboat  the  same  screen  magnals,  but  allow  the  lines  of  magnetio 

diaoOTwIw  have  bean  added  from  time  to  time  by  "   ">«   """  temparatore   of   tho  earth.    These  (oroo  through  tham.    Dothese  linesiu  their  paiaag* 

•*«Tad(Htlon»IiDoreMsinopticalpower.Theorett-  ™«»n"  were  not  oontroverted  at  the  tuna,  and  Mr.  affect,  (or  good  or  eviL  the  animal  tiMoss  tbroufii 

call*,  new  discoTedM  would  continue  to  be  made  if  ^™A?^^^'   ?°7  D?«™y   asks  me  to  remember  wHoh  they  pass  ?  Do  they  quicken  or  rstud  the 

m  wen  ahl*  to  continue  to  inoreaae   tolescopic  "'^  "*  ■peculatus  m  regard  to  Innar  phenomena  circulation  of  the  blood  f  Bo  they  soothe  or  stimn- 

power.    Bnt  in  this  matter  there  are  alaadifficnllies  we  must    not    apply   too   rigidly  our  terrestrial  late  the  action  of  the  nerves  ?  From  obeervationa 

■t  MMmt  Insarmoontabl*.    We  an  not  able  to  S"^**^  .     "J*'i  ."'*''r  are  we  to  do  f    Accept  ooming  recently  under  my  notice,  I  em  inclined  to 

picdnoe  object-glaMsa  of  very  large  dimensions  ™*  '5™P"»  "5*°  "*?  ""  ■""  own  side,  and  dis-  think   they   are    as    oap«hte   of   doing    both   •■ 

WUA  poMtss  good  dsOning   qoalit;    (the  largest  ngud  tbua  when   they  are  aeainst  osF    This  ii  effectually  as  electric  soirent  passing  through  those 

04.  at  I II  Ml  ml  being  3(t.diainMra)  and  in  the  nsa  ""  <''™'  done,  bat  it  ahonld  be  evidant  that  no  tissues.    I  have  had  ths  oppoctonity  of  cT.iniTiing 

ondHitnaMtoiraiay  are  axoeeffinsl;  heavy  and  omclaaion  con  evar  be  arrived  at,  if  bothpartiBB  a    number  of    patients    attending  the   magnetic 

MBbwnDW,  beddet  the  UbonTanS  difHcufty  of  to  a  discussion  act  on  thisoonvamentprinoipla.  establishment  of  Mr.  James  Cole.  SO,  Caledonian- 

Mdbninc,  and  flie  neoessityof  readjusting  them  .  '.'unonsly  enough,  Mr.  Peals  only  argumsntis  road,  N.,  and  have  been  placed  in  cammuaicalioa 

■Itanratds.    Itormver,  an  obsover  using  tUi  type  drawn  irom  a  supposed  terreslnal  ssali  with  many  who  have  been  cured  or  reUeved  by  hia 

Ol  iaMnuMnt  is  eompelled  to  be  stoaled  at  the  »J'  J^'  I""  earih'k  atmomhare  acts  like  course  of   magnetic   treatment.     Their   condition 

month  Dtthe  tube  (if  he  is  dedroos  of  obtaining  the  ™*  hothouM,  pemuttiog  the  sou's  h4at  before  treatment  dou  not  admit  of  adoubtraspeot- 

bMtTiawofthainuntheminorproduMB), which  bat jnevantang ite  return amio  by radlati  ing the  serious  nature  of  their  aOments.    Loss  of 

ia  Mt  ofoaUy  oonvenient.    Conndering  the  diffi-  "insteaaMi  Is  ^iparjntly  apt,  but  there  is  power  inlimbsbyparalysis.iointafiiedand  painful 

OBltisa  whidi  appew  to  retard  the  progress  of  opr  ^alwy  between  the   atmosphere  and  t  with     rheomatism,    cripple*,    carried     into     the 

kmnrUdga  in  rsniect  of  the  soUc  system,  I  menly  fp-  "M  °"in  rmnembar  Uwt  thsn  an  ol  establishment.    Whilst  there,  they  lit  in  contact 

MKBMt  «  itale  of  reflector  which  would  be  very  P8  "S?™*  """des  radiati<m,  and  one  of  them— an  with  permanent  steel  msgnots,  or  within  the  in- 

wnrarful  and  inexpensive  in  mounting,  and  prob-  importuit   ooe—i*   atmospheric   oooTMtaon.    The  flaance  of   magnetic  battaiiw.    Whilst   at   home 

SUt   wonld    add   new    discoTsriee    towards   the  atmosphere,  uistaad  of  keniing  the  euth  warm,  they  wear  belts  and  other  appUancw,  made  up  of 

adTCBOsmSDt  of  astronomical  wienDe.    The  unal  ■f«»lly  removes  aportion  of  the  heat  derived  from  permanent  munets.    After  a  few  attendanece  at 

bmmItc  tab*  and  heavy  oounter-balanoes  would  the  son  as  soonas  it  is  received  by  tho  SMth.    Th«  the  eetablishment,  they  an  relieved  from  pain.    A 

Mt  ba  reaaired,  neither  a  huge   rotating  dome  ■"  ■?  contact  with  the  earth  gets  heated  and  rises  healthier    condition    of    the   body    ensaea,    and 

w  %  powerfol   driving   dock.     The   principle  is  ■?  *?'  ""o^**".  taking  the  heat  with  it.    We  improvement  goes  on,   until,  in  a  few  months, 

ywj  dmpU,  and  perhaps  may  be  understood  by  "h^  now  undarstand  the  work  that  ia  done  by  the  tha    patients     come    on     crutches,    then    these 

fiw  roo^  sketch,  ^g.  1,  in  wUch  a  is  the  mirror  »»■  of  «  hothouse.    It  unpnsons  the  heated  air  of  are     given     op,    and,     Anally,     the    formerly 

iMont^  on  tninnions,  which  wonld  only  require  a  ™°  hothouse   and  prevents  it  from    oooling   the  stiff   joints  become  tappla    and  fleiibla,  and  the 

Hsn  dou*  of  about  6ft.  high  to  cover  it :  f  is  the  m™"^  by   oonvechon.    Instaad  of   playing    the  weak  limbs  regain  their  strength.    It  aU  seams  ' 

otMrriu  hoBM  (placed  in  the  msridian)  m  which  P^  9*  "    atmospben,  as  Mr.  Peal  supposes,  it  wonderful  to  me.    I  oannot  understand  the  action 

fa  flrnfy  fixed  t&  frame  c  for  carrying  tha  eye-  "equally  prevent*   the  atmosphere  from  domg  its  of  magnetism  ^iplied  in  this  way;  bnt  I  cannot 

itoML    Tha  rsya  of  light  from,  asy,  the  moon,  <»ohag  work.  olose  my  senss*  of  obeerration  to  what  I  see  and 

whkhatrikeagainst  the  mirror,  could  be  reflected  ^  Mr.  Peal  says  ^  he  never  assumed  that  the  hear.    Onelady  residingatOreenwidihasregained 

lowald  the  ere^aM  in  tha  observing  house,  and  the  heating  Mwer  of  the  aun  is  exoesaivaly  small.    He  the  uss  of  hat  leg  after  bebg  27  years  a  cripple. 

tingl  BMgniOed  in  tha  niuaJ  manner.    The  aye-  ^7.  "O'  '^^  '"^  ">"  pnom  words ;  but  he  cec  A  stonemason  stncken  with  paralysis  on  one  ddo 

pfaM  MoQ  be  aduted  to  move  in   any  desired  ^7   conveyed   their    meai^,  and,  Indeed,  in  has  now  regained  tha  use  of  bis  arm  and  leg,  and 

poritfan  to  aoit  the  observer  by  the  aid  of  two  lu^lapontion  with  his  denul,  be  says  that  tha  heat  can  do  a  good  day's  work.  A  yoong  girl  oondemned 

■HMM,  maded  d  and  t,  and  when  once  tha  mirror  '  "  i^^aived  from  one  small  portion  of  the  heavens,  by  the  surgeons  to  lose  hm  foot  is  now  able  to  skip 

fa  ■djutad,  Uun  would  be  no  necessity  for  tha  ua  sun  ■  disc,  but  can  be  radiated  oft  again  in  all  aboat  as  wsU  as  aver  she  was.    Another  young 

lllwiiil  III  iiliiiiiiii  lilii  iiiiiilfiii       Of  ooune,  the  i^mctions."    This  looks  somsthmg  like  a  repetition  girl,    now   attending   the   establishment,    was  so 

driving  and  ^•adjuslmants  of  this  type  of  instru-  of  the  diuvowed  faUacy.  panlysed  as  to  be  unable  to  feed  hatself  ;  can  now 

X  wwld  bs  half  tha  amount  required  in  the  ^  °°  ""t  pretend  to  ondarstand  what  Mr,  Peal  drenBliersBlf  and  sew,  and  hopes  soon  to  get  well 

--ir«^le  of  telescope,  and  would  baipnin%  meansby  aUuding  to  the  "ptactioa]"  absenceof  a  enough  to  gat  about  on  crutches. 

d  for  ^aoetaiy  work,  but  its  range  could  be  lunar  atmosphere ;  but  if  than  be  no  atmosphere,  I  could  mention   dosens  of   such    osaes.    This 

——ad  by  placing  another  observing  house  on  the  "  >PP^  to  me  to  be  unpracticabla  that  any  snow  comes  as  a  revelation  to  me,  and  I  wonder  at  the 

ana  OT  both  ride*  of  thsmeridian.    Aninstrument  era  laU  from  it.  remedy  not  bemg  better  known.    Can  Mr.  Oorard 

«ttfaiB  kind  could  eaiilT  have  great  focal  length.  Hay  12.                                                 Za..  Hn.  Smith  throw  any  light  on  the  lubject? 

•Dd  pfobaUy  by  dispenaing  aKoBothar  with  the  O.  B. 

toba^  it    might   matMially    add  Awards   steady  THB    OOST    OP    BLBOTBIO   lilGHTINa                                       

flifllliHnsi     Having  read  of  a  tender  being  given  ronion  i    tt  --                 3    .      m^     ,  .—.».'«•»'<•_ 

teAntfeotoraslugeu  Sft.  in  diomet^^lhthe  -   [32«O.T--YooBoorramiond«nti,whiI«tendeavour-  HTPNOTISM 

Mul  style  of  mounting,  I  am  indUoed  to  think  "'?.I°°?'°  '"'*  '  ^oo^  caee  fW  the  eleottic  I«ht,  r32323.1— I  hays   seen  a  good  deal  of  Indisn 

--.,_£ «  might  bl' produced.     With  regard  ^.'^^i"  °;'!r^.<>"'f^^JSi'Hf'^^  *^\'f-  jugglery  iid  conjuring.     It  ^an  in  no  way  from 

« '    rosSverin?,    that  ooulS  be  ??^^^**oS^^f' '^.'IJ^^'SL?''"'^!*?  thrtcoim™  el>ii.h<£e,  except  that  it  i.  imally 

iplished     than     the     present  ''■  P«'  '><>'*'■"■ '-^  "^^Bp 'o»l«blmB,airf  that  ^j,^^  i,^  the  open  air-s^ 

MbM,  M  ms   mir^need    ,«i«-   be  rLovad  ?%*"-, T™     T^SS"  ^      tt^^l^JT*  Wlyall  the  publi^  account.  I  have  road  an 

lA«  nee  it  hM  been  placed  on  the  trunnions.  l.«»o^t-.f™g»».    I  did  not  question  Urn  fwt  4at  eiagmratad,  and  evidently  written  by  persons  who 

AB   that    would   be    required    ia    to    turn    the  ^  "~^  ■"-' KM-snpn'wai  give  mOTeUaht  when  fa^"  ,„Uu^„  even  of  the  rudimenti  ^  the  art;. 

fca»   of    the  mirrm;    towards   the  ground,    and  ^»  power  is  oonvM&d  into  ^eWrid^  £>n  when  Consequently,  influenced  by  tha  loved  the  mar- 

Ir  iMWrtw   »  pin  for  holding   the  foot  of  the  ^^\  ""  "ro""^  !>""«"  ;  bat  the  cost  of  plant,  y^la^,  and^g  completely  duped,  they  attribulo 

Slw  axiCaentooroouldttSi  be  lowered  auf.  attendance   renawaUof  lampa,  and  wear  anS  tear  ,iuit  th«  do  not  comprah<id  tTiystiSal  powers 

fSmOj  to  dean  the  trnunlon  arms,  and  the  »UTar.  ^'f'^^  considered.    I  may  bea  facial  pleadw  ^      j  jEe  realm  of  oSinary  facU  ^  exp^enoe. 

lBib;AlplMadnnderneathonaaa^'u.fii&tabIe.   I  ^''7.°'°'°°'^??'' ^"li' ''■.9'^'*''^^,"**'i  T^t    these    Indian    conjurers    an   eitremely 

S»Mt  ttHTit  unreasonable  to  uj  that  with  a  ^S^^  g«' »  ,^f"  ""B"  ^  '.!"  ^5°""  "^  dexterous,  and  that  thsir  triis  are  wsU  and  neatly 

pwdfaalnimeat  of  thi*  description  we  could  be  aiponse  I  Jiould  dioow  the  best  without  favoi^.  i^eonted,  cannot  be  denied :  but  thay  certainly  are 

«B>hM  to  view  ths  moon  at  .  dkauce  of  about  15  ,.V">  P"  oomp^es  are  qmte  ma  pontion  to  hold  ^^t  more  claver  than  the  lea^g  pwstidigitateis  of 

■Om,    Fm  instance,   say   a   mirror   of  12ft.    in  "'"^■'wnagwnst  allcomerBforotherpu™se.th^  g          _                                     B*™      ^ 

4ta«ter  havfag  a  focus  of  130tt.,  and  by  appijing  L'^J^i.^'Ll 'Pj!?,?!  J^^PP"            """  ""^  Pe^a  in  tha  hypnotic  iUte  can  be  made,  as  wa 

ansjilfaoaof  A,  we  should  then  have  a  power  of  »nd  profits  are  ateadUy  mcieasi^        _,  »  .  all  know,  to  imagine  that  thsy  see  aU  kinds  of  ob- 

16,600,  wbidi  oaloalat^  on  the  mean  distance  of  ^__              rUttihi.  j^^  ^^^  ^^  ^  oxistonoe  in  reaUty.    Conse- 

Iha  mNn  (las*  tha  semjdiameters  of  the  earth  aud  quantly  the  hypnotio  stole  has  been  colled  in  to 

■eon],  wanld  brim  its  lurhoe  to  our  view  as  close  [32321.]— My  object  in  asking  ths  question  as  to  explain  some  of  Uie  phacomtDa  said  to  occur  at  tho 

aa    last  maitlraisd.      Moderate    siia    inatruments  tha  "coat"  of  electric  lighting  was  to  ascertain  suncee  of  certain  mediums.    But,  assuming  this  to 

Mf^t  bssMSS  TatT  general,  as  the  cost  probably  eiacUy  how  the  figures  came  out,  lay,  in  the  case  have  some  bearing  in  such  a  case,  tha  condition  of 

u  k.  — aUei  than  the  reflector*  of  the  present  of  a  Rerait-sbeet  tradesman  who  had  adiipted  the  offoin  ia  to;  diSerent  to  that  of  the  spectators 

^OMSiBng  limited  means,  alecbric  light  in  place  of  gas.     I  am  perf ecUy  well  under  conadwation.    Id  tha  flnt  oaas,  ^^nn  *«»■ 


aib^tedfbi 
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c  state.     In  the 


.  .  ...e  hypnotUed 

out  of  tho  qDMtlon. 

Still,  the  idaa  of  ■ubrtMitiatiiig  thia  view  hj  tl 
«smen  t«iUiig  to  produce  od  the  seiuitiTe  pla 
what  WH  wsa  hy  the  oovd  ia  i^an 
il  mil  thmt  mt  be  uid  of  it.     We 

Mlitknr  uutance  to  eatablish  the  posi 

flim  t£i»  Tieir  exhanstiTS  experimenti  coiidncted  by 
en«rta  aie  required. 

The  failors  to  obtain  an  imprewioD  on  the  photo- 
graphic plate  I  asiign  to  noma  defect  m  the  platea, 
or  to  some  neglect  on  the  part  of  the  operator  to 


ave  onl;  thi* 


The  faot  ia,  there  ii  nothing  in  Indian  conjoiing 
to  require  the  snppoaitioD  that  hjpnotiim  plaji  anj 
part  ID  it.  Had  uiere  been,  we  ahonld  long  once 
haTs  heard  of  certain  non-hypnotiied  petaoni  who 
failed  to  obmre  what  was  vinble  to  the  reet  of  the 
BJghtuers.  a.  a.  B. 

STPNOTISM  AITD  INDIAK  JUQaLBBT. 

[32324.]-!  TZINE,  with  reference  to  letUr  323IM, 
a  brief  reply  to  the  Colonial  Preu  aiBument  from 
one  who  saw  performing  jaggleia  in  India  during 
39  yean,  will  inffics. 

'Hie  exhibidon  ie  alwaji  in  the  open  air  on  some 
waste  apot.  enabling  the  ipectatora,  numbering 
hundreda  or  persona  on  houaetopi,  walls,  and  in  the 
tree*,  to  anembte  en  maiie  and  witness  eierything. 
The  jnggleis— uAoally  of  a  low,  ignorant  class— 
OBiinot  rud  or  write.  I  never  knew  one  of  them 
ir  the  reason  that  jugglery  ia  their 


written  account  of  their  n 


Bob. 


.vH,  «<.<'.  iwbwi  -Ti/jyi),  baring  been 
resident  in  India  for  a  nnmber  o!  years,  hoard  the 
same  tale  from  the  Himalayas  down  to  Madras, 
and  pursued  some  inTeatigatious  into  the  lubiect  ol 
Indian  magic,  I  may  mention  that  the  pimcipal 
authority  on  the  performances  of  its  magiciani  ie 
Louis  JscoUiol,  once  Judge  at  Ihe  Frendi  settle- 
ment of  Chandernagore.  A  description  of  what  he 
saw  them  do  is  to  be  found  in  his  book.  "  Occult 
Science  in  India,"  tranalatad  by  Felt,  published  by 
W.  O.  Felt,  56,  Chaucaiy-lane.  London.  Another 
book  of  his  is  entitled,  "  Voyage  su  Faya  dee 
Fakira  Cbarmenra,"  Paris:  E.  Dentil,  Palais 
itoyal,  IS,  17,  19.  Qalerie  d'Orleana.  Same  aUu- 
"  "Occult 


command  of  the  resources  of  natural  ma^ ic,  and  as 
they  receive  very  targe  anma  for  exhibiting  them 
from  rajahs  and  prinoea,  it  would  probably  require 
an  outlay  of  a  hundred  pounds  or  two  before  a 
European  oould  see  any  of  the  feata  of  the  highest 
magical  importance.  Most,  howeTor,  will  lie  sat- 
isfled,  from  the  ordinary  exhibitions  of  such 
phenomena,  that  there  ia  much  more  in  the  back- 
ground. Tioogh  they  know  the  means  of  bring- 
mg  them  about,  the  Trn<ian  adepts  cvmot  aocount 
for  the  transformations  of  matter  the^  are  able 
lo  effect,  BcientiScally  as  our  lonoal  minds 
demand  ;  but  knowing  that  they  can  do  with  ease 
what  moat  of  us  would  assert  wss  not  only  untrue 
but  impossible,  is  what  m&kea  ao  many  Orientals 
look  down  upon  our  Weatem  dvilisaticn  na  greatly 
inferior  to  theirs.  In  order  to  show  on  purely 
scientific  principlea  how  these  wonderful  faculties 
are  exerted,  and  that  there  are  ample  meana  in 
nature  for  their  accomplishment  which  we  have  not 
examined,  I  am  publishing  a  abort  pamphlet 
entitled  "Darkness  and  Light  in  the  Land  of 
Bgypt,"  which  goea  into  thd  science  of  the  whole 
question,  and  wul  be  advertised  presently. 


A   TU>B-WHBBIi. 

[32323.]—30K£  time  azo  I  read  Sir  R.  Ball's 
lecture  on  "Time  and  Tide,"  in  which  he  points 
out  the  enormous  power  of  the  tides  which  is  wait- 
ing to  be  utilised,  and  suggests  tidal  basins  or  tide 
amis  for  that  purpoae. 

I  have  been  turning  this  over  in  my  mind,  and 
the  fallowiDg  idea  is  the  result ;  but'whether  it  is  a 
practical  one  or  not  I  am  afraid  I  must  leave  to 
some  of  my  readen  to  say,  ss  I  bave  neither  the 
means  nor  the  opportunity  of  testing  it. 

The  idea  then,  in  a  few  words  ia  this :— Accumu- 
lators on  shore  are  chafed  by  a  dynamo  which  ia 
fixed  (together  with  a  water-wheel  tor  driving  it) 
onaraft  at  a  convenient  distance  out  to  sea.  The 
raft  is  troe  to  rise  or  fall  with  the  tide,  but  other- 


Bsfore  presuming  to  publish  this  I  considered  it 
□eceasary  to  osoertam  the  correctness  of  two  of  my 
osaumptiDns,  viz  : — (1)  That  rotary  motion  may  be 
obtained  from  the  tides,  and  (2)  that  accumulators 
may  be  charged  from  a  dynamo  driven  at  irregular 

The  replies  to  these  queries  in  the  "  E.  M."  were 
affirmative,  consequently  I  feel  encouraged  to 
Bubmit  this  to  the  criticism  of  my  fallow -readers. 
The  acoompanylng  rough  sketch,  with  a  tew  words 
of  eiplaoatioD.  will  couvey  a  general  idea  of  the 
method  of  working.  The  raft  is  free  lo  rise  or  fall 
between  the  uprights,  which  are  firmly  secured  to 
mssoury  at  the  bottom  of  the  sea,  and  should  be  at 
such  a  distance  out  that  the  lowest  tide  will  float 
thg  niL    The  1m^  wfttec-wba«l,  with  ooga  on  ita 


inner  edge,  drives  the  dynamo,  which  i* 
to  accumulator!  on  shore  by  slack  cables.  Ths 
slight  contrary  motion  caused  by  the  tide's  recoil 
may  be  checked  by  a  catch,  ahown  at  A,  and,  d 
course,  a  suitable  arrangement  of  cog-wba^  wiiald 
have  to  be  introduced  to  obtain  the  neoeasary  U^ 

Other  datuls  would  also  have  to  be  oonridoad, 

such  as  the  covering-in  of  the  dynamo,  a  betia 

method  of  attaching  raft  to  uprights,  and  nw— 

for  utilising  both  the  incoming  and  outgoing  tiis. 

Walter  Herbert 

Eastanton  Manor,  Andover. 

A  8TATI0NABT  WATBK-MOTOS. 

[32327.]— If  Mr.  V.  A.  Wraight{lettor  32278)  fill 
reler  to  the  Meehmic'a  Maga:int  for  Mardi  1»^I . 
am  afraid  he  will  be  .convinced  that  his  iamO* 
has  been  antidpsted  W  one  Cooat  de  PrUsM 
who  not  only  increased  the  duty  ot  his  eDgiwlf 
Bubetitutiog  mercioy  tor  water  (?)  ;  but  avcUw 
atmoapheric  friction  by  placing  the  whole  Ocnta 
in  a  vacuum  !  He  appears  to  have  even  gotMlv 
as  the  promotion  ot  a  oompany  to  wo^  thepelwt 
Serioudy,  though,  it  Mr.  Wraight  will  considdtW 
the  pressure  in  a  fluid  ia  always  normal  atanypoat 
of  a  surface  in  it,  he  will  see  that  the  only  pcsaUi 
nnbalanoed  pressure  most  beradiol,  or  fromf,''! 


Cambrii^. 


B.V.B. 


THB  DISSIPATION  OP  BHSBOT. 

[3232S.]— In  letter  32272  it  was  stated  (bat 
Newton's  law  of  gravity  ia  the  first  firm  stsndpotait 
from  which  lo  atudy  the  nature  ot  the  mateml 
universe.  The  second  is  afforded  by  Hooke  sad 
Huyghens'  undnlator?  theory  of  light.  In  so  br 
as  Dr.  Lommel'a  treatise  adharea  to  this  theory,  I 
consider  his  work  may  be  taken  as  giving  a  oonect 
explanation  ot  the  varioua  phmomeoa  of  li^ 
there  described  ;  ' '  pressing  home  to  oa  ths  coo- 
victiou  that  light  muat  oonaiBt  in  the  undulalotT 
movement  ot  an  attenuated  elastic  snbstance."  I 
consider  it  may  further  be  takpn  as  proved  that  thti 
elastic  substance  forms  part  of  the  oompoaitian  of 
all  bodies^ — solid,  liquid,  and  gaaaous.  Itnmaini 
for  proof  whether  there  is  any  qnantitativa  nria- 
ion  of  this  elastic  auhatance  in  a  budy — such  as 


1,  the  amount  of  etbarapoond  d 
water  coutoma  m  its  several  statea  of  solid,  liqu^ 
and  gaaeous :  tor  upon  the  anawer  to  this  qotalka 
greatly  depends  the  truth  or  error  of  the  doctrias  d 
the  dissipation  of  energy. 

My  Srst  letter  (32115)  contained  a  query  rsfaid- 
ing  the  cause  of  the  refraction  and  dispeniiM  ol 
light.  It  was  answered  by  "F.B.A.8.,'' in  tsMt 
wliich  confirmed  ths  accunti^  of  tha  laws  of  ItaU 
as  given  by  Dr.  Lomm^  HiU  tlun  ia  no  altMiW 


ENGLiaH  MECHAHIO  AND   WORLD  OF  SOIENOE :  No.  lS6i. 


..Jithe 
-  — '  waTM  nodago  a  obuin,  ihawing 
dilleTMit  bodUi,  and  m  diBam  ooodiliiot 
ama  hoij,  th»  stkar  exiita  within  thorn  >t 
*  dODBtlM,  althongh  tha  Mpidity  of  tmdnla- 
Jmj*  tha  nma.  "'  Thaidbre,  tha  Index  of 
OS  ID  Uw  pUBga  of  light  from  ons  medium 
)ther  mnif  ba  equal  to  the  nlatioD  that  the 
r  of  ptopagatloQ  of  light  in  tha  fiiet  mediom 

''*--• ^^*-~"- -'  it  beins  a  neoea- 

-    -        ■   that 


e  qnautit;  ofethei 

otUkatamu' 

Hmbii.  Qrant  Allen  and  Clodd,  u  to  thoae 
ow  he  added  no  lea  a  name  than  James 
liarwell,  to  whona  textbook  on  "Heat"  I 
ow  refer.  In  this  work,  heat  ie  deacribed 
ated  aa  a  fonn  of  ODer^,  wberaas  it  reali; 
laot  of  forea,  a  moda  of  motion,  beJongiag 
hiid  law  of  moUon  or  law  ot  atrsH  ;  acCimi 
florf  oppoaile.  Thia  law  a 
— '-■--  rf  heat,  as— by  pOT- 


lltntratttl  in , . 

of  on*  Editor^I  win  andeaTour  to  _ .  .  _ 
ittara.  In  tha  mean  time,  a  remark  in  letter 
).  205,  reqnirea  soma  notice. 
LB,."  Btatee  that,  "any  hTpothceis  that 
eadaavoma  to  account  f^r  ■fm.j.B  i..  «->»»■  n§ 
while  leaving  matter 
ia  a  tame  and  omntsreatinK  spei 
thoae  far  bolder  oaea  that  endeavoi-  _ 
D  oonitrnct  matter  itaelf  oat  ot  tha  ether  in 
."  To  tluB  I  repl;  tbe  ethar  is  itself  matter, 
oh  as  its  volume  contracts  and  eipanda  with 
ngaa  of  Tolnma  of  the  labetance  of  which  it 
I  part.  The  housemaid  polishes  har  stove, 
mistreaa  adoma  her  peraon  with  what  the 
,  dadarea  ia  the  selfsame  subatanoe— but  how 


iotereBtinK    speculation 


reaambling  that  of  a  humming-top,  mingled  with 
tha  tonea  of  an  ^oliao  harp.  This  ha  fonnd  to  he 
doe  to  moving  sands  on  the  decUvitiea.  He  pro- 
pounds a  theory  to  aaoonnt  foe  the  reaolt ;  bnt  ia 
order  not  to  oocupy  too  much  apace,  I  rater  the 
ourlouB  reader  to  the  book  Itself. 

8.  Bottone. 

THB  OAUSB  OF  BSGOIX.. 
[32332.1~Noiri  ot  vonr  corTaapondents  will,  to 
far,  have 'the  conrua  to  endorse  the  old  flolioD  that 
"  recoil "  is  doe  to  fnmah  ot  air ;  bot  Hona.  Q. 
Valton  (p.  227)  evidently  thinks  that  the"noi«e" 
is  dus  to  tha  ininsh  of  air,  and  aaks  if  I  do  not  re- 
member the  experiment  of  the  boritlng  tdadder. 
The  Uadder  diaphragm  on  the  hollow  oylinder 
plaoed  on  the  air  pump  and  punctured  when  tha  ait 
IS  exhaoatad  may  be  said  to  be  an  instance  of  noiaa 
being  created  aj  the  inmah  of  air ;  bat  not  ao 
with  tha  papar  ba^  which  is  blown  out  and  "ex- 
ploded" by  olap|iing  the  hands "     '"     "'" 

and  every  caae  it  is  flie  vil:— *-■ — 

which  is  the  caoae  ot  the 

ample  ot  the  eiplosion  ol     ^        _ 

under  mercury  is  of  no  use  efthor  way— there 

"  inmsh"  ot  air  and  no  commDnication  ot  vibration 

to  the  atmosphere.    The  experimaat  ia  an  old 

Mix  bvdnWrm  Ultl    r»»»«-n   .n     >     h^ttla     n1>..Al.. 

inserted  ;  apply  a  hgbt,  exptoiion 
ii  a  rapoit ;  but  the  report  is  not  oua  lo  ine  "  in- 
rush "  ot  air,  it  is  caused  by  the  vibrations  set  Dp 
in  the  atmosphere.  Tliis hypotheeiB ot  "  inrush"  of 
air,  whether  as  oause  ot  the  recoil  or  of  (he  report 
will  not  bear  examination :  it  has  not  a  fragment  ot 
a  leg  to  stand  on,  for  the  "  report  "  is  theie  i^en 
there  ia  nothing  for  the  air  to  mah  into.  H. 

[32333.]— I  SUBVTT  a  rough  sketch  of  a  rifle  and 
revolver,  in  which  I  endeavonr  to  explain  my 
experiences  with  record  to  recoil.  A,  dotted  line 
showing  the  direction  ot  the  force  of  recoQ ;  B, 


"  H."  tKj%  ha  cannot "  admit  that  tha  lonnd  ii  dna 
to  the  inJnisb  ot  air."    No  mora  do  I. 

The  noiaa  (the  report)  ia  oanaad  by  tha  preaanie 
being  suddenly  rahaved  when  the  uot  leavea  the 
barrakot  the  gun.  Take  a  toy  air  pistol  aa  an 
example.  Ton  compreaa  the  air,  and  aa  aoon  aa  the 
oork  flies  out  the  report  ia  given  (on  a  smaller 
loale) :  is  that  report  caosed  "by  the  rash  of  air  " 
into  tha  gnn-barral  r    I  think  not.         Ttekrlb. 

TSB  I.AWS   07  FLiriD  FBBS8TTBH. 

[3133£.]— Thx  hydrostatio  paradox  iaax^aiaed 
In  most  of  the  textbooks  ;  but  "Ja.HB."  (p.  US}, 
who  has  such  a  oontempt  for  tha  mathemaUeUna, 
will  find  it  illnstratad,  as  well  aa  ex[dalnad,  in 
Oanot's  "Phyaica,"  para.  103.  If  yonr  oocra- 
apondent  contends  that  Qanot  and  the  other  phy- 
aioistB  are  wrong,  it  would  be  of  intanat  to  young 
studtmts  if  he  would  kindly  explain  what  is  wrong 
in  the  hydroatatio  paradox.  vi^a^ 


TldM. 


created  in  the  air 

M.  Valtou's  ei- 

t^drogeu  and  oxygen 


HOW  TO  OATOH  BATS. 

[32336.]— I  ai.vx  aeveral  tunes   noticed  hi  yonr 

paper  an  mqniry  as  to  the  beat  mode  ol  getting  rid 

of  rata,    Uy  place  ot  bosinaaa  b^g  oloaa  to  tMing 

honaea  awarmed  with  them;  I  waa  n ''  ~ 


hydiwen  and  oxygen  m  a  bottle,  place  in  the  partjcular  kind  of  trap.  I  am  not  a  dranghtsmao, 
:  a  oork,  through  which  a  bit  of  tobaoco-pipe  ia  but  it  is  a  anni-dreiUBr  wire  trap,  about  IS  x  6 
ited  ;  apply  a  hght,  exptonon  follows,  and  then    k  S,  divided  in  the  middle  by   a   door  that  would 


ip,  about   . 

.  _,  divided  in  the  middle  by  a  door  that  would 
ipen  inwards  only,  the  entruice  to  the  trap  being 
an  easy-opening  wire  oone,  with  very  sharp  points. 
The  trap  is  baited  with  strong  red  herring.  I  hara 
seen  tor  many  mornings  in  sucoeaiion  SO  or  more 
rats  that  have  been  caught  in  one  night  in  the  MOM 
trap.  T  have  heard  of  my  netghbonra  catching  from 
Mb  60.  The  trap  I  had  waa  purchased  for  a  few 
shillings  at  Smith's,  an  ironmonger  in  Leadeohall 
Market.  I  have  no  donbt  that  anyone  naing  tha 
same  trap  would  attain  a  mmilar  ronlt  if  rate  are 
aa  plentitnl  as  they  an  in  the  neighbonthood  ot 
LeadenhaU  Market.  H.  W.  a. 


letter     3229S,     page     225,    for 
d  "TamaU."     The ' magnitdde  ot 

,.  .__„ ii  should  be  40,  not   40;   and    in  tlie 

9)5    descnplion  ot  £i  264,  for  164"  read  164*.— H.  8. 


ftJ—Lm  _  tuU-grown  dogs  and  cata,  and 


a,  this  little 


a  very  suspicious  0 


esune  attached  .   _^ __. 

lionship— coiried  in  my  pocket,  and  allowed 
p  on  my  pillow,  Psrhape  your  new 
Ml  ha*  been  always  caged,  and  never 
li  whieh  will  account  tor  his  sullen 
t.  Keep  him  very  warm  and  dry  eape- 
4   night,  short  ot  food,  and  allow  nobody 

him  hut  youraelf,  giving  him  as  tit-bite 
nail  pieces  of  newly-kilied  birds,  or  mice 
•  *»™  tjood  ""  tJ"™.     At  night,  alwaya 

joa.  Milk  to  drink  when  thirsty.  Have  a 
vMaa  oollarwith  a  swivel,  and  veiy  light 
7  wbloh  yon  can  lead  him  about.  Whenbe 
a  tamiliBi,  treat  him  to  a  rat-hunt  in  an 
room,  letting  him  suck  the  blood.  Should 
ma  donusticatad,  attach  a  very  email  noisy 

hit  oollar  when  loose,  that  he  may  be 
•ad  a*  a  pet  animal.  For  want  of  this,  I 
Mr  a  b«Mitifnl  little  African  species,  called 
lonsehmit,"  killed  when  found  sleepiog  on  a 
aome  neighbours,  who  had  never  seen  tha 
luw  before. 

om  tea  bis  dmredations  on  aoy  poultnr  or 
your  vidnity,  for  which  objeotiooable  habits 
t  keep  tiia  creature.  Boa. 


when  the  butt  is  ,   ..   .__ . . 

representiDg  amount  of  leverage  (7  angle  of  butt 
to  axis  of  Iwrrel,  which  causae  Uia  throwing  up  ot 
the  barrel  uid  makea  the  bullet  go  high  above  the 
mark  aimed  at  when  the  rifle  is  held  loosely  by  the 
hand  which  holds  it  in  trout  ot  the  breech  (which 
mav  be  either  left  or  right). 

Eve^  experienced  Siai  with  a  revolver  knows 
that  it  he  aims  direct  at  the  hull's-eye  of  atargetat, 


iD  yon  not  sptre  space  for  a  series 
nS  on  photography  ?  Surely  some 
er  reader  would  uodertake  tha 
>g  with  the  most  simple  process, 

"'■—  '•■ ■'"■  -  tew  hints  as  to 

I  have  seen, 
a,  questions  on  the  art,  but  I  think 
ma  aa  I  an^eat  have  appeared.  No  doubt 
Bh  k  eoorae  would  be  the  means  ot  exciting 
Intanit,  and  would  give  a  still  wider  interest 
*■•"  Neeatlve. 

XUnOAI.    8AXD3. 

I.] — It  may  be  interesting  to  some  ot  your 
fa  Oua  oonnectiou,  it  their  attsutioo  be  called 
Mt,  that  a  highly  entertaining,  and  as  tar 
M^  axhanative  account  ot  the  muaioaf  sandi 
n,  or  ware,  found  at  Tor,  in  Arabia  Peti«a, 
Ui  were  the  subject  of  investigation  by  Mr. 
,  b  to  be  foond  in  Sir  Dand  Brewster's 
bl  and  Inabnetivs  book  on  "  Xatural 
'  Inmyedition.whichtormaVol.XXXIII. 
'  FUnlly  Library  "  1833,  this  account  occurs 
tMO  ft  uq.,  and  relates  how  Mr.  Seetzen 
A  wm»  dOtt.  or  TOft.  of  the  mountain 
I^WMbUi  tan  ware  greeted  with  a  sound 


>t  hit  it 
buU'a-eye),  but  strike  ooneideiably  above  it.  I 
tninl  that  this  proves  that  the  recoil  takes  place  on 
the  explosion  ot  the  charge,  and  betote  tha  bullet 
quits  the  barrel,  thus  causing  the  muzzle  to  jump 
up  and  throw  the  bullet  high,  because  the  recoil  is 
not  taken  in  a  direct  line  with  tha  axis  ot  the  piece, 
therefore,  "  Coral's  "  theory  of  recoil  is  incorrect. 
Atdcrshot.      Fourteen  Teara'  Bxperteaoe. 

[32334.]— In  letter  No.  32283  "H."  asks  it  the 
recoil  of  a  gun  begins  when  the  gun  is  fired,  or 
just  as  the  sHothaslett  the  mouth?  If  "Coral's" 
answer  is  correct,  the  recoil  will  begin  just  as  the 
shot  has  lett  the  mouth,  "  by  the  rush  of  air." 

Now,  I  look  at  it  in  this  hght :  You  have  a  gun 
loaded  with  powder  and  shot ;  the  powder  is  fired 
and  makea  gas,  which  U  under  great  preasure,  and 
the  preaBure  is  acting  all  round.  It  forces  the  shot 
forward,  and  the  gun  backwards,  the  gun  going 
backwards  a  smaller  distance  than  the  shot  goes 
forward  in  tha  ratio  ot  their  weights.  The  recoU 
commences  as  soon  as  the  powder  is  fired. 

If  the  recoil  is  caused  "  W  the  rush  of  air,"  what 
about  the  gas  tha  powder  has  geneqtted  F  What 
about  the  smoke  of  the  powder  F  Why  does  not 
the  rush  of  air  into  the  barrel  of  the  gun  cany  the 
smcke  in  also. 

Does  "  Coral  "  mean  to  say  that  tha  air  rushes  in 
with  such  torcesoas  to  move  a  large  gun  of  GO  or  more 
tons  backwards  ISin.  F  No,  it  wul  have  to  be  boiled 
(the  theory,   not  the  gunj  before  we  can  swallow 

la  ntport  ot 


that. 
Does"Coral"  believe,  also, 

noise  which  it  makes  when  it  rashes  in.   I  think  it 
would  be  more  l^e   a  hisa  than  a  hollow  thud. 


Thb  projected  bridge  across  the  Hudaon  Biyar 
from  Sev  York  to  Jersey  City,  is  a  formidable 
undertaking.  The  river  is  broad  ood  deep,  and 
swift  in  Bow,  although  not  affected  by  the  tide  to 
any  embarrassing  extent.  There  are  no  islanda  or 
■hallows  that  can  be  made  use  ot,  and  the  apana 
must  beswungtromtheirbuttre«e«withonthmhsr 
assistance  tbra  materiala  and  akill  afford.  It  is 
ansonncBd  that  the  War  Department  inaat  ^on 
the  height  of  the  bridge  above  water  being  IfiDft, 
The  Forth  Bridge  has  two  a^  of  raili.  Thia  Hud- 
son Bridge  is  to  nave  ten  pairs  of  tracks  tor  railway 
aarvica,  and  tour  roads  for  paasenger  traffic  The 
Brooklyn  Bridge  has  two  railway  lines,  two  roads 
for  oarriage  traffic,  and  a  central  promenade  for 
foot  passengers. 

Pump  or  Injector.- We  know  of  an  engmeer 
who  had  the  queetion  asked  him  bj  hia  employee  it 
it  would  not  be  better  to  have  an  injector  for  hia 
txiiler  than  the  power  pump  he  wasuamg,  "becwiae 
all  the  heat  went  right  back  into  the  biHler  again, 
aud  beating  the  teed  watar."  Hiis  i*  the  way  he 
figured  it  out  to  see  what  he  bad  better  do :  If 
1,0001b.  of  water  is  to  be  pumped  into  the  boiler  by 
an  injector,  raising  the  temperature  of  the  watar  ia 
doing  so  Tff',  aa  one  heat  unit  will  be  requited  to 
raise  Ub.  1°  1,000  x  TO  =  70,000  beat  units  are 
required  to  raiee  l.DOOlb.  70°.  Taking  the  total 
heatofiteam  from  G2°  as  repreaentiog  1,145  nnila 
ot  heat,  thia  work  will  requue  70,000  -f-  1,145  > 
GUb.ot  steam,  to  make  whidi,  assuming  an  evapora- 
tion  ot  Sib.  per  pound  ot  coal  will  require  Bl  -f 
S  -  7|lb.  of  coal  to  do  the  work  vrith  the  injector. 
Taking  1,0001b.  pumped  by  the  power  pump  run 
by  a  belt  driven  priiaarily  by  a  Corliss  engine, 
against  a  pressure  of  GOlb.,  equal  to  a  beisht  of 
120ft.  would  reqiiire  120  x  1,000  -  lM,OO0ft.-lb. 
ot  work  to  be  performed,  or  nearlv  4H.P.,  for  a 
minute.  The  ougine  would  use  30lb.  ot  steam  at 
the  outside  per  hone  powerper  hoar,  or  }lb.  pel 
horse  power  per  minute.  The  4H.P.  therafOra 
would  need  4x1=  21b.  of  steam.  Thia  21b.  of 
steam,  on  the  same  evaporation  as  with  the  in- 
jector, would  require  ^Ib.  ot  ooal  to  do  the  work. 
Another  method  he  bied  was  to  take  a  pump  duty 
of  70,000,000tt-lb.  per  1001b.  of  coal  as  a  basis,  a 
low  duty.  Therefore  Ub.  of  ooal  would  do  a  duty 
ot  700.OODtt.-lb.,  but  ai  tha  work  be  was  to  do  was 
but  120,DO0tt.-Ib,,  it  would  require  but  its  pn>- 
portioD  ot  the  pound  ot  coal,  or  about  one-fifth. 
From  this  figunng  he  reasoned  that  the  injector 
waa  not  going  to  be  so  economical  as  hia  pump, 
especially  when  he  would  not  consider  the  raising 
the  temperature  of  the  feed-water  in  the  matter, 
because  he  used  a  feed-water  heater,  and  he  con- 
sidered he  waa  getting  that  beat  for  nothing,  since 
olherwiae  he  would  tlirow  it  away.— SmIimi  Jdut. 
Cem'ntrca. 
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[73915.]— Magnotlo  ICotop.— "W.  E.,"  when 
deacrifamg  this  motor,  appears  to  forget  that  the 
attraction  of  the  magnet  is  exerted  not  only  when 
the  arms  are  approaiDhing  it,  but  alio  when  they 
azo  receding  upwards,  the  resistance  in  the  latter 
cue  ooonterbalanoing  any  advantage  gained  in  the 
downward  motion  ckE  the  following  arm.  For  in- 
stance, in  the  position  flgored,  the  arm  e  exerts  a 
pressure  on  tiie  wheel  wnioh  gradnaUy  annihilates 
any  motion  gained  by  the  attraction  of  ^,  for  the 
aim  h  cannot  be  attracted  towards  the  magnet,  since 
d  exerts  an  equal  and  contrary  pressure.  The  law 
of  conservation  of  energy  is  one  that  cannot  be 
evaded.  CAiJ>iai02ni. 

[73929.]— lAthes.— The  Barnes  lathe  is  vei^ 
good  for  very  light  work,  but  for  heavy  work  it 
does  not  do  at  all.  It  has  the  usual  fault  of 
American  lathes,  i.e.  no  compound  slide-rest — to 
xaj  mind  a  very  great  drawback. 

Matemiestr.  3,  Dresden.     A.  F.  Shaxbspeab. 

[73996.]— Oraphio  Statics.— I  am  sorry  not  to 
have  bem  aUe  to  answer  "  E.  A.  A."  before.  The 
line  O  H  dearly  represents  a  force,  as  it  forms  part 
of  the  **  force  polygon."  Hence  it  must  be  taken 
equal  to  the  "  unit  of  force,*'  and  not  ^qtial  to  the 
«  unit  of  length."  Another  way  of  lookmg  at  the 
point  is  to  remember  that  a  moment  is  the  product 
of  a  force  and  a  length ;  and  since  the  ordmate  of 
ttie  funicular  polygon  is  a  length,  the  other  factor 
— vis.,  O  H— must  be  a  force. 

T.  H.  LrmswooD. 

[74046.]^— Moon'a  Blaing  and  Setting.— 
To  "F.B.A.H."— I  am  verjr  much  obli^  to 
*'  F.B. A.8."  for  his  further  assistance  contamed  in 
letter  32262.  In  calculating  the  time  of  southing 
oi  tlie  sun,  must  I  add  the  difference  in  time 
between  my  station  and  Qreenwich  (12m.  22s.)  to 
noon  before  applying  the  equation  of  time  given  in 
the  N,A,  P  Thus,  on  June  2lBt,  am  I  correct  in 
assuming  that  the  sun  souths  here  at  12h.  13m. 
50-47S.  ?  If  so,  could  *'  F.B.A.S."  enable  me  to 
understand  how  it  is  that  the  sun  souths  here  so 
much  later  than  it  does  at  Greenwich,  whilst  the 
moon's  meridian  passage  only  differs  by  a  few 
seconds  ?  moon. 

[74056.1 —Slectrloal.— Having  been  a  reader  of 
the  "E.  M."  since  the  commencement  of  the  6th 
volume,  I  may  just  inform  Mr.  Botlone  that  I  have 
read  with  mterest  many  articles  written  by 
''.Sigma"  (Mr.  Sprague),  and  will  ever  feel  in- 
debted to  that  gentleman  for  the  information  I 
have  derived  ixom,  the  various  articles  contributed 
by  him  to  the  "  E.  M."  Mv  note-book  will  also 
testify  to  many  useful  extracts  from  Mr.  Bottone's 
oontnbutions  to  the  same  journal.  I  decline,  how- 
ever, to  try  the  *^  Ck)llegio  del  Carmine  school 
experiments,"  recommended  by  him  on  p.  208,  and 
I  have  not  the  least  inclination  to  **  note  the  cor- 
responding increase  in  the  deflection  of  the  gal- 
vanometer," becAuse  these  deflections  only  indicate 
an  increase  of  current,  but  tell  us  nothing  of  the 
true  cause  of  the  increase  of  those  currents.  With 
reference  to  his  suggestion  of  noting  th,e  rapid 
increaae  of  current  when  the  plates  are  brgught 
nearer  together,  I  may  say  that  I  am  quite  con- 
vereant  witii  the  fact.  But  this  is  entirely  outside 
the  question,  for,  on  page  143,  when  answering 
query  74055,  he  supposed  the  plates  to  be  \m,  apart. 
What  I  called  in  question  was  his  statement  to  the 
effect  that,  by  increasing  the  size  of  the  plates,  the 
internal  resistance  was  reduced  in  an  inverse  ratio. 
Now  I  hold  that  this  is  not  correct,  and  that  it  \b 
quite  fallacious  to  suppose  that  because  a  tangent 
galvanometer,  when  connected  to  the  terminals  of 
a  given  cell,  and  indicates,  say,  25  amperes,  and 
when  the  same  galvanometer  is  connected  to 
another  similar  cel^  but  having  pUtes  double  the 
tiae,  and  indicating  a  current  of  50  amperes,  that 
therefore  the  internal  resistance  is  reduced  one- 
half.  If  I  am  wrong,  perhaps  he  will  en- 
li^ten  me  upon  the  following : — I  have  a  chromic- 
aoid  cell  sumdentiy  large  to  contain  two  sets  of 
plates  4in.  square.  Each  set  of  plates  when  tested 
separately  (on  short  circuit)  give  a  current  of  25 
amperes.  When  the  two  sets  of  plates  are  oon- 
neoed  in  parallel,  they  give  a  current  of  50 
amperes.  Now  I  would  very  much  like  to  have 
explained  how,  by  the  simple  fact  of  connecting 
these  two  sete  of  plates  together  in  parallel,  the 
resistance  is  reduced  one-half  ?— the  amount  of 
current  being  the  same  in  both  cases.  Perhaps  Mr. 
Brocklehurst  will  remove  this  difficulty  by  an 
application  of  Ohm's  law.  On  p.  143,  when 
answering  query  74055,  he  says :  '*  You  appear  to 
be  quite  unnecessarilv  mixed.  Fix  Ohm^s  law 
firmly  on  ipvoc  mina,  and  your  difficulty  will 
vanish."  There  can  be  no  doubt  that  not 
only  "  Mixed,"  but  many  others  (judgingfrom  the 
queries^  get  mixed — ^but  not  unnecessamy— when 
vying  to  understand  Ohm's  law  as  applied  to  the 


internal  action  of  a  Ledanch^  cell,  or  any  other 
primary  cell.  I  do  not  think  that  the  answer  given 
Dy  Mr.  Bro<^ehurst  to  '*  Mixed,"  and  many  similar 
answers  that  are  piven,  will  tend  to  remove  the 
difficulty  under  which  many  labour  when  trying  to 
understand  the  internal  action  of  a  primary  cell. 
Take,  for  instance,  that  part  of  Mr.  Brocklehurst's 
answer  (page  144)  where  he  says :— "  If  the  resist- 
ances were  eonal,  the  amperes  would  be  equal, 

because  0  a   ^  ,  whatever  the  sizes  of  the  ceUs ; 

but,  as  a  matter  of  fact,  the  resistances  will  not  be 
tiie  same,  as  you  will  see  from  the  examples 
above."  Mow  can  such  a  statement  as  this  tend  to 
remove  the  difficulties  under  which  inquirers  labour  P 
What  those  who  are  endeavouring  to  understand 
the  working  of  primary  ceUs  want  to  know  is  why, 
if  the  resistances  are  equal,  the  amperes  would  Se 
e^ual?— how  to  ascertain  the  internal  resistances 
given  in  the  examples  P  and  what  the  symbol  B 

represente  in  the  formula  0  ■■  ^  when  applied  to 

the  internal  action  of  a  primary  cell  P  The  method 
commonly  adopted  to  ascertain  the  internal  resist- 
ance of  a  cdi— that  is,  by  a  galvanometer,  which 
only  indicates  current— does  not,  in  point  of  fact, 
give  the  resistance,  but  simply  the  current.  To 
contend  that  by  such  meaeuremente  a  certain  cell 

Sives  so  numy  amperes,  and   another  cell  gives 
ouble  the  number  of  amperes,   therefore,   the 
resistance  of  the  latter  cell  is  one  half  that  of  the 

E 
former,  because  by  Ohm's  law  ~  »  B,  is  simply 

reasoning  in  a  drde,  and  proves  nothing  except, 
perhaps,  that  we  are  unnecessarily  mixed.  Ohm's 
taw  is  very  useful  when  rightiy  apnlied,  and  will 

S've  correct  resulte.  But  to  contena,  for  instance, 
at  a  d^^namo  machine,  the  output  of  which  in 
current  is  twice  that  of  another  dynamo  (both 
having  the  same  E.MJP.),  has  only  half  the  resist- 

ance,  because  by  Ohm's  law  ^  *  B,  is  simply  non- 
sense. And  I  think  that  if  eitiier  Mr.  Brocklehurst 
or  **  Sm."— who,  on  page  208,  says,  '*  All  these 
questions  can  be  solved  by  Ohm's  law.  There  are 
no  exceptions" — were  compelled  to  turn  one  of 
these  two  dynamos,  they  would  prefer  the  smaller 
one,  although,  according  to  their  rendering  of 
Ohm's  law,  it  had  twice  the  resistance  of  the  larger. 

Htbtebbsis. 

[74069.]— Japanning.- Full  particulars  as  to 
japanning  can  be  found  in  back  volumes.  The 
C^ds  are  deaned  and  dried,  and  then  thenf  are 
generally  warm ;  the  vamish  is  applied,  and  they 
are  '*  stoved."  A  suiteble  oven  was  illustrated  in 
the  number  for  April  20,  1888.  So  few  people 
want  to  do  japannine  for  themselves  that  full 
details  would  oe  of  little  interest  to  the  majority  of 
readers,  especially  as  everything  about  the  art  can 
be  found  in  back  numbers.  Nun.  Dob. 

[74075.]  —  Hot-water  Heating.  —  Perhaps 
Fawkes's  little  book,  published  by  Batsford,  52, 
High  Holbom,  will  suit;  or  his  large  work, 
*'  Horticultural  Buildings,"  same  publisher.  Any 
ffood  valves  used  for  steam-heating  will  do ;  boilers 
ditto.  Nun.  Dob. 

[74078.]— Saw- Hammering.— ''Jack  of  All 
Tnides"  tells  our  querist  to  put  his  saw  over  a 
smithy  fire.  If  he  does,  and  hammers  it,  and  he  is 
a  sawyer,  he  will  never  attempt  to  do  another. 
And  **  Jack  "  has  never  hammered  anj  himself,  or 
he  would  not  advise,  because  if  a  saw  is  only  warm 
after  taking  it  out  of  the  bench,  you  have  to  wait 
till  it  gets  cold  before  you  can  go  on  with  hammer- 
ing. Tor  instance,  take  a  very  thin  saw,  say,  17 
SkUge  and  12in.  diameter,  and  warm  your  hands  at 
e  fire  and  hold  the  centre  of  the  saw  between 
your  hands  for  two  minutes,  and  you  will  find  that 
the  saw  has  expanded  so  much  that  a  practical  man 
would  not  know  where  to  hit  it  till  it  had  gone  to 
its  natural  state  again,  so  I  think  '*  Jack  of  All 
Trades"  should  not  advise  people  of  what  he  knows 
nothing  about  himself.  If  the  querist  will  look 
back  numbers  up  to  about  number  1,000,  he  will 
find  a  very  good  lesson  on  same.  A  Sawteb. 

[74084.]— Klectric-Light  Oarl>ona.  —  They 
might  be  mended  by  cementing  with  a  mixture  of 
treacle  or  sugar  and  fine  carbon  powder,  afterwards 
firing ;  but  the  game  is  scarcely  worth  the  candle. 
Positive  carbons  are  cored  because  they  are  sup- 
posed to  bum  better.  T.  L. 

[74094.1- The  New  Diazotype  Procese.- 
The  chemicals  for  this  process,  with  full  instruc- 
tions, can  Ito  obtained  of  Messrs.  Watson  and  Sons, 
the  sole  agents,  313,  High  Holbom,  W.C.  As  to 
the  other  matter,  see  the  address  given  by 
M.  Hedley  on  p.  232.  S.  B. 

[74096.]— Boiling  Water  by  Electricity.- 
Water  can  be  easily  boiled  ''by  electricity"  "bj 
placing  a  coil  of  wire  through  wnich  a  current  is 
passing  into  tiie  water  itself,  as  most  economical. 
What  good  purpose  can  be  served  by  such  an 
arrangement  I  don't  know.  T.  M.  P. 

[74097.]— Edison  I«alande  Battery.— I  believe 
there  is  no  difficulty  in  obtaining  cupric  oxide  from 


any  of  the  likely  dealers  in  such  substances 
events,  it  was  advertised  in  the  Sale  Oohu 
years  ago,  and  can  be  obtained  from  any  c 
chemisTs  reagents.  Nttn. 

[74109.]— Stamping  Photo.  Xoonl 
Gold  Letters.— Stamp  with  gold  size  in 
littte  ochre  has  been  ground  up,  and  dust  o' 
"!gold^'  powder,  or  lay  on  gold  leaf.  Othsi 
bookbinctor's  glair,  gold  leaf,  and  warmed 

Km 

[74111.1— Small  Arc  Iiamp.— See  pi 
Dec.  26, 1890,  and  the  back  volumes. 

[74175.]— Testing  Power  of  BTaohln 
Brake.— No  difference  resulte  from  diffei 
meters  of  shafte.  The  weight  is  assumed 
lifted  at  a  velocity  equal  to  ite  distance  froi 
of  shaft  as  ramus  multiplied  by  6*2831 
revolutions  per  unit  of  time,  sajr  one  minut 
if  the  radius  be  1ft.  or  revolutions  10,  the 
will  be  6-2832  x  10  «  62'832ft.  per  minute, 
weight  ■  lOOlb.,  the  foot-pounds  of  w* 
minute  «  62-832  x  100  «  6283-2.  The  bra 
consist  of  a  simple  band  of  leather  {. 
machinery)  suspended  over  the  upper  haJ 
pulley,  fastenea  at  one  end  by^  a  few  chain 
ahookiu  the  floor,  and  having  a  scale-b 
receiving  weight  (or  a  Salter's  balance)  att 
end.  When  the  band  is  drawn  up  by  the 
of  the  pulley,  and  chain -links  kept  at  a 
degree  of  slackness  by  adding  to  or  diminiiii 
weighte  in  the  sosle,  the  factor  of  weight  i 
and  you  have  only  to  multiply  by  velocit 
radius  and  revolutions  as  stated  abo^ 
heavy  machinery  a  couple  of  wooden  s^mi 
at  top  and  the  otiier  at  bottom  of  pulli 
together  by  screw-bolte  which  can  be  slad 
tigntened  at  pleasure,  is  required.  The  up 
ment  should  be  prolonged  each  way  to  forn 
for  weighte  on  uie  one  side,  and  an  equi] 
the  lever  on  the  other.  Guards  and  i 
necessary  to  prevent  the  lever  tipping  over  c 
off  the  pulley.  Add  weighte  to  scale  and 
up  bolts  till  lever  is  periectiy  horizontal, 
wnole  in  equilibrium  with  the  required  spec 
shaft,  taking  care  that  the  lever  is  quite  fn 
stops  and  ^rfectiy  "  free  "  in  ite  action, 
water  should  be  freely  used  in  lubrica 
wooden  segmente  to  prevent  firing.  Th 
bolte  should  be  fitted  with  so-called  thumb- 
easy  manipulation.  For  high  speeds  of 
(aliove  100  —  150)  a  more  elaborate  arrange 
brake  is  required.  Martkn 

[74197.— Pollux.— "  T.  D."  ought  to  1 
diffioulfy  in  seeinff  Pollux  triple  with  Sin. 
ture,  and  quadruple  with  a  4m.  achromati 
following  are  fairly  recent  measures  of  tl 
brightest  comitea  of  this  sextuple  star  by  B 
wim  the  18^in.  refractor  at  Chicago  :— 


A— C  71-2°  :  174-7" 
A— D  900"  :  206-3" 
A— E  75-3^  :  229-2" 


1879-2 
»> 


Bumham  calls  E  90  mag.,  D  9*5  mag., 
10  mag.  in  S.'s  scale.  2.  rated  E  11*0  mag. 
and  incidentally  mentions  that  C  and  D  are 
than  E.  Smyth  rated  C  12|  mag.,  D  11^  i 
and  E  IH  mag.  in  his  scale  in  1832.  S.'s 
tude of  EIb probably  too  low;  Dembowsk 
10*5  mag. ;  and  Argelander  in  the  D.M.  9 
which  is  about  equal  to  10  mag.  in  S.'s  sea 
possibly  variable,  Smyth  observing  in  1832 
18  certainly  now  as  bright  as"  E  (his 
lU  mag. ;  while  Webb,  in  1861,  found  it  i 
below  0  as  G  is  below  £,  or  about  13| 
Smyth's  scale.  Gore,  in  1880,  thought  it  1 
in  Smyth's  scale,  rating  E  10  mag.,  and  C 
Dawes,  in  1829,  saw  C,  D,  and  E  with  a  i 
fractor,  '^  one  of  the  worst  telescopes  I  evei 
as  Ward  has  with  a  2|in.  achromatic ;  ai 
and  I  with  3in.  refractors.  There  is  an 
ingly  faint  star  at  41"  distance  from  PoUu 
direction  of  275°,  and  C  is  iteelf  a  close  pair 
a  very  minute  comes  at  1'4" ;  but  "  T.  D. 
require  at  least  18|in.  of  aperture  to  see  < 


«        ?.>       M        ^ 


r.% 


lA 


these.     The    above    diagram   may    possi 
"T.  D."  to  identify  the  three  bright  comit 

H.  Si 

[74221.1— Woollen  Cloth  Wearing.— 
method  of  testing  woollen  cloths  won't  c 
goods.  For  instuice,  the  best  black  cloths  i 
skins  will  tear  easily  up  and  down,  or  a 
stuff,  and  a  good  many  common  materials 
to  tear ;  yet  they  very  soon  show  what 
after  being  worn  a  short  time.  A  good  i 
even  if  thick,  should  feel  light  ana  elai 
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Paimn  inch  of  nlTar  nnd  over  the  buk,  vi4  &U 
np  the  frmnsl  with  cold  w»t«r.  L«t  thii  percolate 
thRnuh  tha  funnel  into  a  Imttle.  I  think  7011  will 
And  thli  clear  and  pale  enoagh  in  colonr.  U  not, 
filter  aft^in  thTi>agh  imfnial  churooaL 

S.  BOITOHB. 


UEBIES. 


lUpiMM,  bat  Hit  too  thick 


CT4417].-Elaotria  Wattt  ClftnBe.-Oet  a  plate 
Ol  onpper,  ahoat  61a.  tqnaMs  (Oldar  to  thii  a  pieoa 
of  No.  IG  oopper  win  ffnnapraoba  ooveied  6  or 
7tt.  in  length.  Coat  tCicUy  (iia.)  ods  nde  of 
this  plate  with  pitob,  Lst  it  down  in  the  middle 
of  jour  cutarn.  the  pitch  >ida  downwaidi,  bans 
Mrtiiialariy  oarefnl  that  Uw  baie  oopper  abonld  not 
londi  anT  part  of  the  drten,  if  thii  M  a  nwtal  on*. 
Now  make  a  ligbt  float  of  ooA  m  other  "■**"•*' 
fRMd  (m  0D«  fonaoa  with  thin  iheet  ooiqier.  Con> 
Mot  the  metal  portion  of  the  floM  to  a  llsht 
■tianded  wira  cord  10  01  12ft.  long.  Snipand  thii 
float  on  the  sorfaoe  of  the  water,  metal  aide  dowii< 
mrdi,  by  mmat  of  an  insulated  pnlley  itanding 
orar  the  middle  of  the  ditera.  Connect  the  free 
■id  of  the  stranded  wire  oord  to  an  <"?"'»*»■>  wire 
iMdfDg  to  the  houM,  and  at  that  portion  of  the 
oord  iMtwMB  the  pnlliir  and  thii  wir^  hang  a  imall 
wdght  nifideut  to  poll  np  the  erad  m  the  float 
TiMi.  CM  a  delicate  Tcstual  galvaoometer,  let  it 
up  In  the  home,  connecting  the  wire  which  conue 
tram  the  float  toooeof  ita  twrniDals.  Connectthe 
other  tomlnal  of  tho  salranometei  to  one  pole  of 
ft  DanieQ'i  tattery,  u&ig  one  or  more  cdli  accord* 
^B  to  tha  deUoaof  of  joat  salTanometn  and  the 
diMmBa  between  Konae  and  efiten.  Oonple  np  tho 
oOmt  pole  (d  the  Daniell  hj  means  of  a  lecond 
fmnlifad  wire  to  ttie  wira  procaeding  from  the 


II  of  tank.    Nowai 
nper  B 


wira  toDohe*  the  ddes  or  edges  of 
tha  water  gets  loww  In  the  lank,  1  _. 
mrotches  tha  lower  metal  plata,  and  a.  —  .. 
b  mtopoaed,  the  lenitanca  becomce  lev,  n.... 
munot  paaea,  and  the  g*]nuioniet«r  needle  deflects 
BMM.  It  will  be  easy,  after  a  few  trialii,  te  note 
down  how  many  dagreea  deflection  correfpond  to 
grran  height  of  water  In  tank.  S.  Bottovb. 

'4419.]-I>efB< 

^er  yon  have 

M  leading  to  01 
attha  sine  core),  or  eUa  the'bell-spring  oonlacts  are 
ooimded  by  the  sea  air.  If  the  frame  of  the  bell  is 
on  woodwork  instead  of  being  of  ircni,  M  it  ihonid 
ba,  tiie  oxpannon  canted  by  the  heat  may  oause  the 
contaot  pillar  to  reti«at  front  the  Bpring  and  clapper. 
S.  BonoHZ. 
[74432.]  —  Laboratonr,.— Erect  benches  about 
2ft.  Bin.  wide  and  Stt.  high  (aecordinf  to  lize  of 
student).  Have  plenty  of  ihiUTee  for  bottles,  and 
■tme  drawen.  Yod  most  have  a  link,  and  good 
npply  of  water  and  gas  laid  on  all  nmnd  tha 
benches.  Ton  ebonld  hsTe  at  least  six  taps  tor 
Bnnsena.  Pome  chamber  can  only  be  deiigned  by 
personal  inapection  of  roam.    May  eonu^  with 


existing  floe.  Or  place  oaleida  window. 


Sv. 


PSAMSWmp  QOEBIES. 

(Mni  far  f—  wUki  era  hutrUi  Ut  Ob  Umt,  t^iy  Mi 
immumtni  mrt  rtpeat^  /cm"  wtekt  nfltrwardt.  Wt  tnt 
SVHilnwei  loot  nwtti  Hit,  and  tmd  wWfaftrMtfD 
HufOix/trattmMtftktlrfUimtar-" 


raai  3.  Df tmu>,  to. 

mns.  Drumo,  M. 

lawn.  Pfionoiiraiili  Ci 

mil.  LuU-rn  Slld» 

rWl<.  8nulh-WHrtfni „ ,  _.. 

iSm.  BBK>n<  to  Dm  Ofnuso,  40. 

I40B1.    BuJD,  p.  lit. 

'  "^'^     BD|tiT>e  fot  l^ynamo,  IM. 

OxHlUtiDDufs  Riulnj  Foit  .Offloe  Yen,  11 

A»b«l«.  P.mt.  m. 
Eltctiic  CirfAr-lighter,  1^. 


The  t^tal  fiTBst  area  in  the  United  States  is  eati- 
mat«d  at  ^Sl.Tt'l.Sga  acres. 

Tkr  neccHi'y  of  a  certain  degree  of  hardness, 
and  ihe  relitiim  ol  tha  bardening  oonstituentB  of 
water  to  tba  brewing  industry,  has  created  a  de- 
mand fnr  bardening  liquids.  One  of  these,  the 
ChtmUal  Trtiilti  Joaraal  Bays,  which  contained 
abnut  SO  per  ceut.  ol  white  snspended  matter, 
thowei),  on  enilvflia,  that  it  waa  caldnm  anlphato. 
produced  by  a(<ditig  a  solabla  lulpbate  to  calcium 
chloriiie,  a  mii'ure  □(  lib.  calcium  chloride  to  l^lb. 
magneaium  aulphate  in  half  a  gallon  of  water  bemg 
about  the  proportion. 


Idland  Bn^lne.— The  H.B. 

at  Derby  a  new  engine,  No.  1 

Sand  luide  crllndan.    It  thia 
with  Inside  of  liivlsis.  eier  t 

lell'a  Oooda  Bnainea,  !■.  ■ 
a  itate  Ihe  poaitlan  of  the  tnlL 

S>di  mgiDca  T  Were  they  pli 
box  I— Loco. 
)7iuimD.— To  B.  R.  Bottov 
>na  me  with  tfluiect  to  tha  K 
n»entlyt-l.  At  what  need  ■ 
retobarunatl  I.Iithewir 
drum  armatore  T  If  a  drum,  ahc 

Oono.— I  hsTs  a   sin.   eci 
t  to  attiiih  treadle  to  same. 
^4tflp  cone,  dlameten  of  which 
Tin.  reapeetiTely.    What 
Isntat  step  of  1 — '"  "~  "" 
r  ofear^  step  of 

Bottono.  —  I  haTi  made 
"b  IB  •evmeato,  dd 
fflt  aontalnlnr  14f( 

nem  mugoBH.  Would  you  kir 
raagnet*  end  glre  dlrectiou 

Aootd  be  oUtaed  ft  lar  of  j 
me  how  to  maMe.  and  waat  rao 
(whiohtB.    ■■    ■ 

[T^tT'inicr 


110  lorn;  batahadoei  notitiv*dl,paTtieillaityfani^ 
wxa^her.  H«r  dfrneasioBs  are  TlA.  Sio.  by  the  b£ 
eft.  Bin.  deep,  19tL  ein.  beam,  with  a  good  loK  fl«.  ail 
Bails  vary  Wdl,  but  tronblasains  thronsh  not  H«tis|  <<■  a 
proper  maruier.  A  ekatoh  of  a  rodder  (or  a  Taaael  if 
th»e  dinuMuiona  would  peaUy  oblige,  for  I  tUsk  ttt 
(anlt  nuiit  be  in  tha  rudder.— Plthocth. 

[7M(0.1— Blaotrotrplitff— How  can  I  makatli* 
lead  hoMtogattiva'ehaaoddenlU'Beonpo.t— D. 

p4Ml.]— Mill  at  Oorfo.-Csn  any  of  "  Onre"^ii 
puticulars  of  a  mill  at  Carta,  woAed  by  in  am  eljM 


thetn.  inthei 


jrnlTas.    AAetitrf 


mnd  in  twelve  to 


ground. — D. 
[TlMll-Patroleam   Englrie.— WonU  lay  kM 

reader  give  —  "-  '' ' '  ~^' ' '- 

eyUndar,  &c 

[T4Ma.]-aTiiidlnB  A  IClnor.— I  ban 
Tio.dUtt-'—  — '  ■'-  "'-•■-  — "-■ —  "— 
8in,.tiB. 

nnmben 

Eltfore  T  etait  T  ahould . 


]  im.  thick;  I 

^ «  fln  ■ 

nnmben  I  powcaa.  c 

Eltfore  T  etait  T  ahould .. 

^er«d  the  moet  uiefnl  and  eaaleit  U 


ctatta 


Monck   inform   n 

t  tor  Indiastang  uw  posmon  oi  a  ra 

of  the  paths  i»  a  tew  mateon,  the  in 

fadioatingtheirinterwetlaBlfpiadDBedl    Ifas^ 
>- Aabligad.-B.  V.  B.,  (bmbridge. 


rruw.]— OoUier*'  Keadlaa  and . . 

C*aaaynader-iadlytdlmebo<ir  to  woA  Uuloa  wtd 
to  make  oolUa^  Deedlea  and  ranunm,  and  bowlo^ 
two  tofathet  when  broken  t-W.  W. 


manage  it.  I  hsTe  been  uii 
aud,dsmp«di  but  H  (arms  a 
of  the  model,  and  when  the  laJ 


mge  would  require  U. 
taUtaHj  8)  Tarda.     L.      — 
worklnr.  and  HI  1}fn.  ppe,  It  woi 
nun  aaa  pump  wonld'do  this  beet  t 


arenn  halt 
dD-^Thstkb 


mdlaad  pump  wouid'do  this  heat  t    AiviatatsaUBaMto 

■iae  required,  and  how  to  go  about  cetflng  the  iiiaalta 

I    i J,  WQuld'bagrtatly  eateemedl>yoneln  need  of  a  wiednB 


I',  F,  weight ;  0,  hand  or  ot 

Mine.-I  am  maUog  11  oelli 
I  oorbona  and  linaTin  by  9 
motor.  To  get  a  full  IH.] 
ue  a  battery  giiing  about 

the  batter 
Idly  tell  m 


.  M  Tolta,  the  battery 
Did  TOO  kindly  tel' — 
boofd  nw  to  get 


[74M8.]-Bleotrio  OaM  Idshtliir.-'Woald  m 
oorTwpoadeuCi  kindly  aioist  me  with  Ihiar  adflee  is  ae- 
(truetingao  tpparalua  tor  Itghtinr  and  tomiag  dtp 
with  eleotrldiF  I  I  oan  aonatnutUMaparkoallandalh 
but  I  would  like  information  as  to  the  buns' and  BiiV 
on  gee  biacket Bmnsa. 

|.7l4ie.]~Sftnd-Bed  FUttftUon.— WOI  anyrnla 
haTlng  had  experieBM  with  watnworke  mnd-beoi  iMf 
Inform  me  what  is  the  limit  ef  eu^mded  Batta.av* 
gtaini  per  gilloo  in  water  that  itfiadyiaabletobrtta 
asand-Vdfgr  the  pnipoae  of  being  fllteredl   Fwl^ 


i  be  expected  to 


^fiSJ 


mieili«it 


neb  limb  wouDd  with  Goi.  No 
in  u  of  beat  Bowling  iron,  1 
rith  loi.  H  d.a.  wire.  It  wo 
fihromato  eelta  aa  a  motor.  Tob 
.timting  dynamo,  but  will  woil 
re  separately  excited  by  batlj 

lya-POiztau. 

I.— I  want  to  know  vhmt  powc 
dyaiimo  which  will  glreM  amp< 
Mtof  dyr —  '"  ""  """"'  ■" 

imt    1^^ 

STlaht.— la  there  ■  any  apot  on 

'uldbs  likely  to  flod  rery  intert 

I  Hamreer  T  I  believe  a  ro^y  oc 
ing-gToond.-F.  B.  8. 
1  Aanarift.  —  Will  eome 
1  Bay  bow  long  (hay  bBva  ha 
king  without  changing  the  wa 
■ft,  and  what  one  can  kwp  oomli 

re.— 1.  Having  made  part  oj 
dlmeiulanB,  I  Hod  there  are 
a  Ihst  will  at  the  tunnel.  V 
!  what  kind  of  unutni«  to  nee  1 
nn  aamel     laminated  Held*  ' 

ligh.  and  Uin.  tb 
Bl,8  9-ia    I  — 


rateofJigaU. 

[Tttfio.J-aalatlveSpaclfloHafttof'W'atar^ 
Air. —A  ref ngeistorobimberot  lOOo  ft.  capacitr,  iiuel* 
ing  only  air  St  ■  Eemperatore  ^  ■C  Fah.  haslta  trnpaaO" 
reduM^  br  ammema  abiotptloa  proeeaa  to  M"  bsMBSa 
The  chamber  Ig  sUawea  to  rteiln  the  nosmal  teBM«>a 
Dfaa°,taasthenatsnkot()Oo.tt.  esvodtrplBoadbttal 
Wled  with  water  of  the  same  teuperatn^  <™^ 
treeilngpiaeceaeaTriadoauutillhswatsheeinB'eSH'o 
bloek^IiB.  1  an  any  reader  gire  ma  the  idiUnia^ 
titleaot  heat  abstraoted  from  the  ehombai  hi  boOiaMaT 
Is  thowany  difleieooe  in  the  apeniae  heat  ot  the  eirllW 
ohamher  and  the  aame  diomber  when  It  eontatasMA 
Dt  m«si  at  AP  Fah.-0.  B.  B. 

[TMH.]— Cycle  Bepairliig. 
Into  shape  withoat  remot 
K  done  I     le    iC    by   B 

(T4tSl.l— Oomponnd  Qaa  Bniinaa.-Do  th"" 
naUr  work  men  ecouomically  loso  the  aausleoill  > 
Bhould  think  thit  the  eiln  quantity  of  oil  i«qaLred  ahml 
nonrilerbalanDed  the  aaving  In  gag  T— A.  F.  Baaiaam  ■■ 

[TtusKOomponnd    Bngliia.— Wotdd    asy  •* 

your  engineer  readen  kindly  explain  how  the  ^"«»i 
BihauBteii  from  the  higb-preeaure  cyllndw  Willi'* 
Bipanding,  thereby  loaing  ite  fores  during  tha  paoeee- * 
Bitrtinx  a  b«k-preBSure  on  tha  bigh-pnBanre  pliue 
For  inaunoi.  in  au  ordinary  high-pRSSnre  aoglne,  tV 


'nds  fully,  and  would  not  work  aii'iU*' 

ii«}  trom  the  high  p 
n  beck  preunre  equal  b 


SrtSo^t^'f^^  'I'SiS  [Tli54.1-Piawor-Pot8,  Oommon  OUyj-W;«" 

ehawiag  pocket  accumulator,  .uy  of  ■■bum"  kiodly  ear  Jf  there  '•."'f  ?V.  »'»^''t 

it  ifibtttree  Iflcp.  lampat  Bgwer-potstromHinimonclay,  ath«thanbythrowiDg» 

d  run  It  In  thin  pwss  I    Ibai  ■  potter's  wheel,  and  it  bo,  bow  t— Fore. 
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tha  MM  miT  be,  bf  tb<  ttithmstlcBl  aaninlemait  of  tbi 
■oMo  pradQM  wlut  H.F.  T  8.  nnnbB,  fautad  of  applfiiitt  lb*  nan  mmbiDiii  mis 
1.  Wtaan  i»B  Out  b«  oWalDcd  1    applrlBf  to  logi.  with  aecatfTa  lodlaaa.    I  managad  ti 

nM"i;;i^.n"7."7;iTi77f'.T.17ir.irri~i"r-iT7-"  ■appir me mme.   lamsuniaedBatatlltUaaaaBdnma.     ^  wwTJvST^    »W»d™.   od  «n    not  iiiil Mil 01.-' 

^th^     litttoS  ttSSjS^taS^  piilU»tobli»mlini,aiidIoailMeooiitISffii.t  ■ 

?(b<te£<S^oidi>MieHat«dfr«<i^  aaarad—B.  P.  A.,  a.of  Old. 

t  owarion  and  tcaalon  nltfanatab  oknaa  [TH71.1— Koold    On    B&ta    F&lm.  —  Could  anr 

laaUilt/  to  ba  naabad.  aa  tbct  (b*  pip*  naderr  iotonn  nw  tfaa  batt  nj  of  pnHTTiDg  tb«  iIimUi 

idl«*>&bla  to  nalat  tba  bniatlng  loroal—  of  tba  flows  of  tha  data  palm,  aa  ilni]*  it  va*  branlht  b> 
Sogluid  tran  BfTPt  '  to«  weaki  ago  it  haa  becoiia 

bth«T    Ptatt    Dynamo. -To    Ifa.  ™"Wt1-0- A- HAmai. 

ill  TOD  pleaaa  gin  me  a  little  of  tout  belp  [Tt4TI.>-0aUa)«   Of   IieaTS*-— Wbat  la 

I  Jvnamo  I  hare  partly  eanatnjcted  of  tbr  znetbod  of  taking  off  tho  eudola  of  leavea,  aal4t  a 

ICamet* of  raoud  Low  Moor  Iron ^In.  bj  AbotiloDandCbeinnthiuiiiHaiA.tliatbavebHD 

and  bottom  aaUng  fonnliig  tanoal  tot   ' *^ —  '-  — '*- ' '  "■ ' 

[TUTS.] -PolKin  for  O&ta.—Wbit  ia  the  bert  ] 


,  ii^^JSlIfc;  [T«T».] -PolKin  tor  0»t«.-Wb.t  ia  the bert pglaoo 
'K±Jf^,°'  fDd(at»riii«uEa,aiidhowihonlditbe>ppliHlI  IhaTO 
innSSwto    •'"■"  nodmtood   that  tbey  «M   difflcult  uumali  to 


tube  tban  glaaa  I    Vonld  Inn  do,  or  oould  braaa 

._.        _         .  _                "•  ouHcd  InternaUT  witli  a  proteatin  Tuniibl— Boi. 

am^rtag  FaMd  Borkz.— A  delicate  Caos. 

snM  It  fnm  Ibe  batfit  ma  ooivel  [rMTS-J-NkTal.— laboold  fedsmtlrobliiedtoany 

4owtbadlfflenl^a(ta«aMtofao«tojntair  nedet  of  thia  paper  vbo  could  iatom  nw  whether  there 

u.    To  na*  ««.Mh-i.i~i   m— .    (^  o  ii  nieh  a  poet  to  be   got  in  tbe  nan  >•   "eieetrual 

Jiij  ta  faunaribl*.  owing  to  tb'e  delioate  eagiBcer,"  and  if  lo,  what  income  wonld  he  be  Ukdf  to 

woA.  ua  ih»  unal  war  of  boUlng  in  jet.— J.  F.  Lieraa. 

^.i?5?'SSL?„^.7™n"'  ™  "^  [TMJ«.JH3ooln»  by  BldOtriOity.-Wm  readen  of 

Kr*  «*      0™"Ji"aiT|?''>™=»'>f  tbe"B.H."  Iboraoghlj- undentanding  the  nibjeot  and 

obrtuae  in  wlueh  it  oonld  be  aoaked  or  the  metal  ■nplojedTklndlT  auwB  »«  to  tha  bert  way  of 

dd «MOlT« the  hard fuaedbonz,«ithont  obtaining aelwiom. and atate ooat of aame.    Itaelaninma 

Aagll-AiKiBBoBODVT.  retracbnT  metal  t    Can   it  be  euUr  dapodt«d  from  a 

hTOmlo    Aold.— To  Ma.   Bmron.  —  eolotloii  I  add.  If  lo,  kiodty  atato  tb*  maliii  uptnmli  of 

nob  obligod  if  TOO  wonld  tell  me  how  to  eleetro^depoaitlan,  and  wiiethcr  It  ia  poailble  to  set 

>  Mid  in  tha  aolld  torn)  lenglalal  from  eeleoiomM thin aeDlatom loll.    To^ bealad of  anr 

BotaabtaallMVoagooddwordiat  Dvme,  mformauon reapeeting  the  peoollai  oanue  of  tbanketa]. 

•adOat  tha  add  ia  mooh  baiter  for  a  Are  Ihara  other  metfla  barlw  tha  pcopartlea  of  taana- 


Nutnaaate.    Flcaae  giro  qDantitle*  of  miumg  ana  raoemng  ugni  oj  euoDuitT.— uxudwitio. 

5^  .SJ.-S'LJ:'"'   '™^'"  "'^'^       [T«77.1-S0lTeilt   tor  Wood.-WIU  a    praetloal 

^  to  obtatiwd  hon.  ear  luh  nmad  of  ohaniat  foil  me  of  a  nos-polaonona  and  non-mineral 

>g™   "  ™T  moiA  oblW  J  Mr.  K^.entor  ferment  for  wood  and  fibroin  nbetaneeal-  -  __  —  -,.  -  _ 

indlf  anawarqatnritMllnSo.  IStI,  or.  Amr.a  a.  KtoBt.  1.  Aor. 

it,lf  thav  are  taaman;4De«tiani,aiI       ,       '  ,       „,  _.  .     _  .      _.  .  S.Ktmate». 


nAeagoodbffdn— H.&.  [TllTa]  — PUvonrinK    and    OoIotlTliiB    ft>r  (a)  l.  B-E»oH  (M. 

,          .          _.          _                   .  WbitB  Vino  to  Taito  *•  Sliawy-— The  qneriat  j.  Kt  Q  6  (ohl  &0. 

mdnff  Appuatna.— Can  anr  readera  would  ba  glad  of  a  few  binta  for  oolooring  and  fiaTOurlng  ^     '     '                        f*l  1   P-Kt  Sort 

ooakeaiiQ^eopTlngapparatiHWithglaaa,  win„  rf    ,   wboleaome  natnn  to  oolonr;  the  eloadj,  .   KtQO(ehl*o                  i  >    ■  '■  -mui*. 

mwindowal    It  (a  placed  at  an  angle  with  watery-looking  floid  made  br  tha  analit,  thoogh  whole-                     «•     i     J           

(hewiddowa.    A  akatoh  or  dugiam  wonU  nme  ia  not  nTeaaaot  to  the  erae. -V  sT 

unn.  r,,'      ,     r  .             ^,     ,   ..     «               T       ,.  ITOTICM  TO  OOBHBSPOKDraTB, 

.  [74479.]— An tonaphlo  Ink-— How  can  Tnukean 

Uk.--1.  How  aiMb  powv  do  I  gain  br  anWaphio  ink  for  architectural  drawing,  ao  that  repro-  Coaaaor    eoloUone  to   IMl   ^  T.  W.  W.  lambert. 

Meottheacaakt     BwpoeelhaTBaglTen  dootomi  orrvpilateoauldbemidoat  pnett- Auiia.  G.  B.  Bii^bt  (Qonoa).  and  J.  H.  Biatwood.    IKlappaan 

HiiitwllhBMn.DrlClla.aM£!hUiaaeh  l"*80,]-JSUa«  of  Battery  PUtM.-Ie  there  any 

■lat    Btdo-tboat  iM  Id  be  reehODad,  aa  ""•  ^7  which  one  may  know  how  many  amp«rea   of 

CBvDI  be  DO  more  alde-thmit  in  a  Sin  or  ounent  he  ihsU  get  by  oabig  mu  platei  of  a  eerlam  aiia  T 

■  ttan  It  on  the  tin.  crank,     a  If  I  hare  ^  epenk  only  of  a  daoble  fluid  bichromate.    Buppoee  I  get 

t  low,  and  I  rat  ons  end  DO  a  etaadiri.  'our  fiat  alaia  Ifl.  Kinaw.  and  a  eoople  of  carbon  plata 

a>tbebwSft.fRmi  (hat  end,  andlift  at  for  eaeh  lino,  what  would  be  about  the   curreat     m 

vfaldi  k  Ht.  from  the  weight,  tha  bar  ""P*™  obtamed  1    I  mppoee  tba  potoue  oeU  will  have  > 

j^»m.d.,»......0«,™,,„  ■SL'SSJiTiwVl-l.'SMSSlE'^SSS  O.T.i.«j,,U»lj.._    ..  --.==r-..--„    -- 

line  lode  m  eirsDlar  poroui  ~Ji' :  would  thJa  be  a  betto  The  Objeot  la  jnat  to  glre  the  obaraotcrlatu  of  each  dhb- 

Vp  In  FotantlaL -How  iathii  worked  form  eofaiaa  B.ijooaocnadl-Btuuie.  iog,  withod  eomment  or  any  aubeequaatBlaT.    Thlala 

B*  My*  if  Ivdi  of  1  ohm  hare  at  their  far       , ,    «           .         _            .       ,wr,,          .         ,  act  Ibrthln  mB*halfadaieap«a(*.udfor  lettrcsMtbe 

^lampa  of    SO  obnu  Mob,  hot,  and  tfae  J'^*BMr»o?»<^'''aiin«nte.-TilloiirMtB*m*d  MOBflitlOD  am)  be  found  Skvi,  VboaA  VmOtat^t 

in».K.P,of«iTOlla,the™wllI  beWTolta  ?""?*"  ^iP^"  >*'■  »«*™?-J™'»  ™™.'i" 'fc  "  Cham  PUyet-i  Poctat  Book,"  ifloh  ho  goo*  throng 

adeaahwillhBTe  aoumitofoBeamp^re  lowing  1 -To  tranaform  ■  wr«nt  ^  Waup^  at  S  TolM  setenU  editiana,  anawen  the  aame  oUeot,  and  Bltte  tu 

Dl  tosM  tMder  kindly  give  the  rule  for  lo  6 ampirea atW  wJU.    Emdly  gire aiie  and logtb <or  muchmoi*.  Weooght  to«dd,how*T*r,thUKr.£dl*T'» 

aamber  o(  tBHUl  of  win,  and  »te  rule  f«  wwkmg  oot  ti«ti.onlyhBlflh*prioeoflhe  otbo'  work. 

.    _   ,  .          _  iUnilar  euma.    I  will  alto  uk  what  would  be  the  differ-                                            

1S!5*"*4,.-*™J'''?'~^S?  .■"  ^  ■"»-  enoe  in  renilting  current  if  ilEematlona  were  mad*  VKO  n.™,  n.  ,—  a^,,^,^,  t™™-«. 
r«tquaUbMDfTDlaaniaedmdivubberl  per  minnle  inwid  of  S.OCO !    Would  thii  affeot  the  ySl-  HuDLT  Of  xna  Sor-oiiow  ToDB.ar. 
?**?^  ,**^  "     °  .  "  *  wet,  and  which  age  of  the  indnoed  current  I— SiMKi.  Tut  oompatltion  haa  been  -rery  olote,  and  bad  It  not 
t  r«tBlB it. BlMtioity  I-Aagms.  r,,,„  i    iiri™.i,„-.*Br.~i,.—     Th.»— .*-»).  b«BD for  Problem  IMt  there wouW  ha**  been **T«f*mea 
^_      _  .    ^       __„.             .„  [74483.1— wTimalinrat  Aaooin^ — I  hare  read  with    J^T^-w.^.  , in,!,  ■w.inf,..^ .«« that  «hb  <w.4d_n 


U  alae  of  ca^e  (onmber  of  Mrande)  «»«  *^^  '"  •«.""■  "  r«nBot  hdp  thli^mg  miae  uo  '^*'  '«"■ "'- 

■-    -                         '"Oampenato  loo  large.    I  noUoe,  when  I  more  the  dieohugiBg  knob*  ^^^^^^^^^^^"^■— 

.'aueabout  'O'ther  away,  a  diaoharge  take*  place  on  right-hud  aide 

riieanHch  of  machine  from  eectoc  neiveet  Comb*  to  the  asctor  aboTe.  nvm     KW     fllTMl  lU  I VTTAW 

"sC^SS;  Myconducting-rod.aremadeoflin.braaetubea,andthe  TEBMB     QI     BUBSUJUrXlWa. 

'^  machine  eeeuu  to  excite  iteell  qufle  freely.    1  ihould  like  r&TAlu  Ul  XDVAVCl. 

to  know»(o«inl*reaang*nd*mn«iBg*iperlment«tobe  ^  „  fc.«i,w_tt..M  iiitoT^iT.  Mo.tkL  »■»  beiMMT 

_l.-Oui  any  oblained  from  the  »«me  f-Mow).  JV^^iff  Ktl  nlrtli    »m  ttTlStwSiruCi  Mrf 

!;rr£JbS^™^S;S.'".2rjS^  [T4483,l-Qalwanl.in,  lronwork.-l.  I  want  to  &!«>£.  ITS  ^^Ka^ri^;  SI' iTSi^iSsiis: 

udfeciamet    An  anawn  would  inatlr  Bt  up  «me  kind  ol  appaiatua  fat  gBlnnlabig  ironwork.  E^^TiIhBs  >H^  v  ui  ^  ik>  ^•HnSTcMMl^  Ui. 

"^       '  Would  eome  readci  inform  ae  to  the  beat  methodi    t.  I  »w._,_.„,k„u  i..uj.k,ii_iD««Orf»    ■iilaiatiii 

_i—     n      _     .     i»-n                    J  hBTS doo* .oma  email  artlclee  orer  tbe  flte  with  ladle.  JSM^Stm^^^iMiiSMtSmS^^iMM^tSS^ 

jAm     Qttery.-l.    Win  acme   teider  Tbey  eome  out  duU.     Any  information  how  to  obtain  SflM>S(™r«nMlwUtkni4r^W.  i*^ 

t^tbecKueota  low,  gnmlingeoundin  ihe  brightneM  aboot  work  that  I  hare  ■eea.-OooeTar  I-6f«. 

-|i«B  I    Tba  eylindei   ie  well  rubrlcattid  Bbith  uxu.i  Itmm  w  ann  ul  c«,  M  111,  TT>iiliri  Unit,  TUif 

M doH an eipaniion-Talre make t   Does       .      .,  ,    -            ...             ..              .  biifau. in •■iikhM u nain  iA«i<pZu  bi ita DniM Mm* 

tb*a«lDa,rawb>tt-B.J.P.  ..'IJt^^jTlJ^'^^^.^r??'^'!™  ^'!!"<?!Tf  SrSTifipLiiMiireKiiiiftu  ifc.  >^  •(  >  **i|?^J!iJi5 

_       iwDi  wltb  ta>  luUr  am  Un>4  lAn-  tha  wMrt  tl 

at  ntaoilptkB.    ir  bHk  amotan u*  ntUrd  te Ilili  t«1imi^ 

— ~i-— «™un,c«-er™H,rT,  ao«  _                                 I  right  in  puttlBglta.  jhj™»Tt.  pue  («  «  ia.  ««  .f  J4. —a -W,  W ««. «« 

■«Blndr>adtheprobBbl«eo*tl-TaiTa.  right  eo  f«  midu™  are  eomrtloga.Id^  K^.iifLi,.Iili  *  JA.SIia.SiS WS-mT             ' 


StllrtSSJii'JSl.S'^LJS''"™'^    «.lut»onli^muWpiying«iddlrt<liBgbTlho»riUia*tioal  I^TiS^V,  :S"  "iKXJ^'Sf  i.?S  -  •^>i-i-* 

iSr    ?"2*'?* '''~°' ""^  "  "^  "    »™plenientaollhetwologartthmalnqu«tion,thu.-  T^i^JXiMt^r.^aJ:il!ii~^lY^^   'h' rtS" 

..  . ,  - --"103  :  A  o  oflog.  i  =■04078  -.-.dK:  iS,\^^^:!i,i^^tS^^  ,c^  in,  t!iJaiimm\,uiri 

e  Mponeot  of  a  ki   i,  nmMre.  ie  It  i^^^  ,„  til,  M.  «^  rMto.lte->^  IW—t. 

(^  way  of  multtjjrinv  or  diTldiag  a  TtLSL,  lae  H  «to.eMU>alaiH.  •^'•••re't'™  W-   CM" 

og.tomultiplyiKdiTiiUlbtDBober,  f jt tteUac la. ae. leik. 


.    anmhcr  by  tba  iald  log.  to  multiply  M 
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LATHB   APPLIAVCES.-'IX. 

{Continued  from  page  86.) 

Hollow  Splndle-Oeared  Driller. 

lEHiLINa- SPINDLES  liaye  already 
'  fanned  the  subject  of  two  preyioua 
ten  in  this  series.  It  is  intended  now  to 
li  of  hollow  spindles.  The  illustrations 
V  the  construction,  and  some  modifica- 
19  are  introduced  which  arc  applicable  to 
AsmifiiA  previously  given.  The  process 
making  these  appliances  has  already 
a  so  fully  discussed  that  there  appears 
bing  further  to  add  concerning  it. 
[oUow  spindles  have  some  decided  advan- 
M  over  solid  ones,  and  in  a  eeneral  way 
w  are  preferable.  The  hole  uirough  thie 
be  cdfows  any  long  slender  work  to  pro- 
;  behind  the  chudk,  and  this  effect  a 
it  ^  saving  of  material  in  cases  where 
ntities  of  short  lengths  are  to  be  cut  off, 
when  making  screws,  for  instance. 
ular  mandrels  should  be  the  rule,  and 
1  ones  the  exception,  and  not  the  reverse, 
B  now  the  case. 

CoUow  spindles,  with  internal  female 
wSy  have  the  advantage  also  of  shorten- 
the  ohuoks  used  and  bringing  the  work 
rer  to  the  bearing  by  at  least  the  length 
be  nose  thread.  For  many  purposes  the 
rtening  is  even  much  more  than  this. 
farther  the  work,  or  the  tool,  ^ts  away 
ft  its  bearing  the  less  firm  does  it  become, 
the  more  susceptible  to  vibration,  which 
MB  chatter  and  trouble  if  set  up.  There- 
in anything  done  to  reduce  the  overhang 
le  ohuok  IS  advantageous.  Other  things 
Ig  equal,  an  intemsd  thread  in  place  of 
Qsoal  external  nose  is  conducive  to  in- 
ised  steadiness,  as  it  brings  the  chucks 
per  to  the  bearing. 

be  system  of  fizmg  chucks  by  means  of 
wioe  oailed  a  drawing-in  spindle  is  now 
nning  known  outside  the  small  circle 
Iff  American  watchmaking  lathes,  in 
oh  it  was  first  adopted,  and  is  now 
imonlyused  with  great  satisfaction.  It 
le  most  convenient  way  of  holding  small 
oks,  especially  those  for  holding  wire 
.  having  split  jaws  coned  externally.  In 
I  system  the  mandrel  is  bored  through  to 
tern  a  tubular  rod,  threaded  intemaUy  at 
Erantend  to  receive  the  tail  end  of  any 
flk.  This  rod,  fitted  with  a  small  hand- 
Mi,  is  ixussed  into  the  back  end  of  the 
ndral  and  stopped  by  a  substantial 
older.  The  front  end  of  the  mandrel  is 
ad  to  correspond  with  the  chucks,  and  as 
IS  are  drawn  in  by  the  rod  they  dose  on 
work.  This  system  of  fixing  chucks  is 
iJcshle  to  general  use,  and  it  should  be 
astjgated  by  people  interested  in  the 
adssl-nose  question. 

[are,  perhaps,  it  is  not  inappronriate  to 
lie  to  another  plan  of  attaching  diucks  to 
idzela.  A  plain  conical  fitting  only  is 
ion  quite  small  lathes  used  iot  watch 
k.  The  conical  nose  being  from  about 
to  lin.  long,  and  from  about  ^in.  to  fin. 
oeler ;  the  taper  being  but  little— prob- 
f  about  half  an  inch  to  the  foot.  For 
f  laive  lathes,  when  a  big  face-plate  is 
odea  to  be  almost  a  permanent  nxture, 
nflar  plan  is  employed  on  a  much  larger 
a.  Oonioal  fittings,  as  used  for  drills  and 
eta,  will  be  referred  to  later  on  in  this 
■r. 

he  drawings  that  accompany  this  paper 
r  several  views  of  a  jpowerful  driUiDg 
die,  and  also  particulars  of  a  hoi  love 
idrsi  fitted  with  a  drawing-in  spindle. 
drawings  are  described  by  lettering  upon 
fu  They  are  drawn  to  scale,  so  that  they 
yU  UXTw-Ve.  1865) 


may  be  used  as  working  drawings,  irre- 
spective of  the  reduction  that  will  take  place 
in  engraving  them  to  fit  the  English  Me- 
chanic's pages,  and  also  irrespective  of  the 
size  of  the  appliance  it  is  intended  to  con- 
struct. All  that  is  needed  is  a  scale  by 
which  to  measure  the  drawings,  so  as  to  read 
the  dimensions  required. 

When  it  is  wished  to  work  from  any  illus- 
tration that  has  appeared  in  either  paper  on 
Lathe  Appliances,  the  only  precaution 
necessary  to  construct  a  scale  to  show 
working  dimensions,  is  to  decide  on  some 
one  dimension  in  the  illustration  that  suits 
the  size  to  be  made,  and  then  to  construct  a 
scale  from  this.  By  this  simple  means  the 
entire  set  of  illustrations  can  be  measured 
and  the  working  sizes  obtained.  In  adopting 
this  plan,  it  is  always  necessary  to  make 
certam  parts  to  binary  divisions  of  an  inch, 
even  though  the  illustration  does  not  show 
them  so.  For  example,  suppose  a  drawing 
originally  made  with  a  ^in.  screw  is  to  serve 
for  a  reduction  say  two-thirds  original  size, 
then,  two-thirds  of  half-an-inch  being  one- 
third  of  an  inch,  a  screw  would  be  wanted 
\m.  diam.,  which  has  no  existence  in  prac- 
tice. In  fact,  |in.  diam.  would  be  quite 
suitable  nearly  always.  It  is  well  to 
determine  the  fixed  sizes  that  are  to  be  used 
and  to  mark  them  on  the  illustrations,  as 
they  will  occasionally  slightly  affect  other 
dimensions,  but  never  so  much  as  to  modify 
the  design. 

An  inspection  of  the  accompanying  draw- 
ings shows  the  drilling  spindle  with  its 
coUars  fitted  in  a  frame,  which  takes  the 
place  of  the  square  bar  described  as  the 
shank  in  the  two  previous  papers  on 
Drilling  Spindles.  This  frame  is  nearly 
square  m  section ;  it  may  be  made  of  iron, 
either  wrought  or  cast — ^the  former  for  choice. 
The  large  cirde  in  the  top  view  represents  a 
hole  through  which  the  main  bolt  of  the 
slide-rest  tool-holder  is  intended  to  pass. 
The  tool-holders  of  most  metal- turning  slide- 
reets  are  held  by  a  single  main  bolt,  except 
on  very  large  lathes,  and  when  designing 
the  frame  for  this  spindle  a  hole  must  be 
provided  to  suit  the  main  bolt  of  the  slide- 
rest.  When  it  is  desired  to  use  this  drilling 
spindle,  the  ordinal  tool-xripper  is  removed 
from  the  slide-rest,  and  the  drill  spindle  is 
laid  on  the  top  plate  of  the  slide-rest  with 
the  main  bolt  through  the  hole.  The  nut  of 
this  main  bolt  then  fixes  the  frame  of  the 
spindle  firmly,  though  a  small  steel  pin  put 
vertically  through  a  nolo  in  the  frame,  and 
with  its  end  passing  into  a  hole  made  in  the 
top  plate  of  the  mide-rest,  is  a  very  good 
way  of  insuring  the  whole  appliance  against 
twistinff.  With  this  arrangement  (not  snown 
in  the  drawings)  two  holes  should  be  drilled 
in  the  top  pEite  of  the  slide-rest,  in  such 
positions  uiat,  with  the  pin  in  one  hole,  the 
spindle  will  lie  parallel  to  the  line  of  centres, 
and  in  the  other  at  right  angles.  These  holes 
need  not  be  bored  throug;h  the  top  plate — ^if 
made  even  |in.  deep  will  be  enough;  but 
they  must  be  cleaned  out  before  use,  as  they 
become  filled  with  chips. 

The  frame  of  this  drilling-spindle  is  made 
flat  on  the  top  and  bottom.  This  can  be 
done  by  planing,  or  by  turning,  and  if  the 
thickness  is  carefully  made  to  correspond 
with  double  the  difference  between  the 
height  of  slide-rest  top  plate  and  the  height 
of  centres,  the  axis  of  the  spindle  will  be  in 
the  middle  of  the  frame.  This  can  then  be 
used  either  side  up,  as  may  be  convenient 
for  the  particular  purpose  to  which  it  is 
applied.  The  edges  of  the  frame  do  not  need 
any  finishing,  though  the  appearance  of  the 
complete  appliance  will  be  improved  if  these 
are  smooth.  The  large  hole  for  the  main 
bolt  is  bored  out  truly  upright  and  straight 
by  chucking  the  frame  on  a  face-plate,  and 
boriijg  with  a  slide- rost  tool. 

Tho  collars  for  the  spindle-bearings  are 
fitted  in  holes  bored  in  the  frame.  The 
sectional  view  of  the  mandrel  shows  also 


sectional  views  of  the  collars.  Particnlars  of 
methods  of  boring  holes  for  the  coll^xp^  and 
also  of  making  the  coUars  themselves,  have 
been  given  in  previous  papers,  and  need  not 
be  further  treated  upon  nore. 

The  spindle  is  made  of  good  cast  steel,  and 
concerning  this  also  the  method  of  prosedure 
has  been  fully  explained.  The  end  where  the 
chucks  are  to  be  fixed  is  carefully  bored  out 
to  correct  size,  and  the  iuternal  thread  is 
made  by  means  of  taps,  though  if  the  Uiread 
can  be  mainly  cut  out  by  means  of  an  insido 
point  tool  in  the  slide-rest,  fed  along  by  the 
self-acting  motion,  it  is  better.  Th^  finish- 
ing, that  18  finally  shaping  and  si»ng  tne 
thread,  is  best  done  by  taps.  This  internal 
screw  must  be  made  true  and  straight,  just 
for  the  same  reasons  that  a  manuel-nose 
mustbe  made  true  and  straight.  Being  an 
inside  thread  causes  bother  sometimes  to 
people  not  used  to  working  upon  tho  iasides 
of  small  holes. 

The  end  of  the  spindle  forms  the  shoulder 
against  which  the  chucks  are  firmly  pinched 
by  the  action  of  screwing  them  home.  This 
end  should  be  made  qiute  true  and  iat^  the 
extreme  comers,  both  internal  and  external, 
should  be  rounded  off  slightly.  The  moutk 
of  the  screwed  hole,  which  is  enlarged  to  the 
external  diameter  of  the  thread,  should  be 
made  true  also,  and  it  is  advisable  te  lap  it 
out  with  a  small  circular  grinder.  Thie 
should  be  done  when  the  drill  -  spindle  is 
running  in  its  own  coUars,  and  it  is  really 
the  final  operation.  The  chucks  to  be  screwed 
into  this  spindle  should  have  their  stalks 
carefully  sized  to  fit  this  plain  part  of  the 
hole.  The  screwed  part  should  not  fit  so 
tight  as  to  prevent  each  chuck  centring 
itself  entirely  Dy  the  mouth  and  the  shoulder. 
The  screw  is  for  jamming  the  chuck  when  in 
its  place,  and  mk  for  placing  it. 

The  end  of  the  spindle  may  be  hardened 
and  tempered   shghtly,    toge&er  with  the 

?arts  which  form  uie  bearings  in  the  cellars, 
hese  processes  of  hardening  and  temperinjg; 
may  bie  dispensed  with,  and  a  very  fair 
wearing  spindle  made  by  using  good  qiaality 
cast  steel,  and  not  heating  it  at  all  threugh- 
out  the  process  o^  maniSacture.  The  steel 
rod  as  ^nerally  supplied  from  the  steel 
makers  is  fairly  hard,  and  yet  suffisiently 
soft  to  be  turned,  &c.,  if  good  turning  tools 
are  used,  and  they  are  applied  with  eaie. 

The  tail-end  of  the  spindle  is  fitted  with  a 
grooved  pulley  and  a  toothed  wheel,  botk 
beinff  about  the  same  diameter,  as  shown  in 
the  drawings.  The  pulley  has  a  wide,  shaflow 
groove,  so  as  to  allow  the  driving-ffoi  to 
completely  encircle  it,  and  so  give  a  Mtter 
^ip.  In  this  way  the  gut  has  about  three 
times  as  much  surface-contact  on  the  pulley 
as  it  has  when  put  around  in  the  er&uurj 
way.  For  this  latter  the  pulley  shenld  l>e 
V-shaped,  so  that  the  round  gut  will  be 
wedgjed  between  ite  angular  sides.  If  tho 
gut  IS  made  to  completely  encircle — some- 
times said  to  go  twice  round — a  pnUey  with 
a  V-groove,  the  gut  will  override  and  soon 
chafe  itself  to  pieces.  If  led  anything  like 
fairly  on  and  off  a  wide-grooved  pulley,  the 
gut  has  not  even  a  tendency  to  override. 
With  such  a  groove,  a  gut  in  oontaet  with 
about  half  the  circumference  will  have 
Bcarely  any  power  over  the  pulley. 

The  toothed  wheel  on  the  tail  end  of  the 
spindle  has  a  cannon  stalk  fitting  the  spindle 
internally  and  the  pulley  externally,  tho 
wheel  and  the  pulley  oeing  made  of  separate 
pieces  to  allow  the  teeth  to  be  cut  m  tho 
former  with  less  troublo.  Mild  steel  or 
bronze  are  suitable  materials  for  both  thisi 
toothed  wheel  and  the  pulley.  After  tho 
toothed  wheel  has  been  fiuidhed,  tho  grooved 

Eulley  is  attached  to  it  securely  by  screws  or 
y  rivete  When  using  small  cutters,  drill.'), 
and  so  forth,  this  pulley  is  suilicioutly 
powerful,  and  answers  quite  well.  For 
many  purposes  the  drilling- ><pin(lle  would  bo 
quite  satisfactory  if  fumishud  with  tho  small 
pulley   only,    and    with   the    goar    wheels 
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entirely  omitted.   For  large  cutters  the  large 
pullej  is  employed. 

This  large  pulley,  for  driving  the  spindle 
through  a  pinion  and  the  toothed  wheel, 
mentioned  in  the  last  paragraph,  is  very 
powerful.  It  is  made  of  wood,  and  a  piece 
of  tough  mahoe^any  or  similar  material 
answers  very  weU.  The  grooye  on  the  edge 
is  turned  very  wide,  as  shown  in  the  draw- 
ings, to  take  the  bmd  which  encircles  it 
about  one  and  a  half  times.  A  V-groove 
should  be  used  if  the  gut-band  is  intended 
to  be  used  in  the  ordinary  way,  making  about 
half  a  turn  on  the  pulley.  This  matter  was 
explained  in  connection  with  the  smaller 
pulley  on  the  tail  end  of  the  spindle. 

This  large  pulley  is  fixed  on  the  metal 
centre-piece,  which  forms  the  pinion.  This 
oentre-i>iece  is  bored  through  to  fit  the  stud, 
shown  in  the  drawing,  and  it  has  a  large 
flange  to  which  the  wooden  pulley  is  fixed 
by  screws,  a  hole  in  ite  centre  fitting  a 
tubular  piece  projecting  from  the  flange  on 
the  side  opposite  the  pinion.  This  whole 
piece  is  best  made  of  mild  steel,  the  pinion 
teeth  being  cut  out  from  the  solid.  This  pinion 
and  the  toothed  wheel  on  the  spindle  are 
proportioned  te  each  other  in  the  ratio  of 
about  2  te  1  or  3  te  1.  The  large  pulley 
gives  an  additional  increase  of  power  of 
about  3  te  1  over  the  small  one.  jBy  these 
means  the  speed  of  the  spindle  is  reduced  te 
from  about  one-sixth  to  one-ninth  of  that  of 
the  simple  spindle  driven  by  ite  small  pulley. 
This  amounte  te  about  the  same  thing  as 
using  a  lathe  with  and  without  back-ffearmg, 
and  anyone  who  has  done  so  may  form  an 
idea  of  the  extra  power  afiorded  by  the 
gearing  and  the  large  pulley. 

The  stud  for  the  large  pulley  is  clearly 
shown  in  the  drawings ;  it  is  made  from  a 
piece  of  square  bar  steel.  One  end  is  turned 
rouid  te  receive  the  pinion.  The  other  end 
is  flattened  and  fitted  te  the  edge  of  the 
spindle-frame,  and  fixed  by  two  screws  as 
shown.  A  screw  in  the  round  part,  at  ite 
outer  end,  prevente  the  pulley  coming  oS  in 
use,  and  also  allows  it  te  be  quickly  removed 
when  it  is  desired  te  change  speeds. 

The  precise  position  of  this  stud  must  be 
carefully  planned  in  the  working  drawing  of 
this  appliance,  because  the  gearing  of  the 
pinion  of  the  wheel  is  determined  by  this. 
The  exact  sizes  of  the  wheel  and  pinion  being 
known,  the  distance  apart  of  their  centres  is 
also  known.     From  this  the  size    of   the 
frame  and  the  thickness  of  the  shank  of  the 
stud  are  determined.    Though  all  this  may 
be  done  quite  satisfacterily  oti  paper,  and 
the  result  is  certain  te  be  all  ngnt  if  the 
^  correct  dimensions  are  worked  te ;  yet  most 
people  wiU  be  better  satisfied  te  make  the 
shank  of  the  stud  full  large,  and  then  te 
^finally    adjust   the  intergearing   by   filing 
away  the  shank  where  it  beds  against  the 
edge  of  the  frame.   By  thiis  filing,  the  gears 
are  gradually  brought  closer  tegether,  and 
the  correctness  of  Uie  pitehing  or  depthing 
is  judged  by  trial.    When  such  appliances 
are  made  in  quantities,  this  trial  system 
would  not  be  practised,  at  any  rate  after  the 
first  sample  one  was  completed ;  but  when  a 
single  one  is  made  the  trial  plan  is  common. 
1r  the  drawing  of  the  spmdle  in  section 
the  collars  are  also  shown  in  section,  and 
these  make  clear  the  shape  of  these  collars. 
'The  internal  screw  for  the  chucks  is  shown 
with  the  mouth  bored  out  te  the  full  dia- 
meter of  the  thread,  and  it  is  this  plain  part 
which  has  been  already  spoken  of  as  forming 
the  fitting  for  the  chucks.     It  should  be 
^ound  out  smooth  and  true  when  the  spindle 
-IS  running  in  its  own  bearings.     Each  chuck 
.'has  its  stalk  turned  nicely  to  corresponding 
-diameter.    The  screw  is  cut  on  this  stelk  so 
as  te  leave  a  portion  unthreaded  where  it 
joins  the  shoulder.     This  plain  part  will  fit 
the  mouth  of  the  hole  and  steady  the  chuck 
when  screwed  home.    The  spindle  itself  may 
be  drilled  up  any  distance,  and  even  right 
through  if  wished. 


The  drawing  marked  "  pulley-end  "  shows  cone  fitting.  Both  the  mouth  of  the  spindle 
the  large  wocxlen  disc  with  a  small  portion  '  and  the  shoulder  of  the  bhuok  are  ground 
near  ite  centre  broken  away  te  show  the  teeth  nicely  te  coreot  shape.  A  small  key-groove 
of  the  wheel  and  pinion.  The  pinion  forms  is  cut  in  one  side  of  the  chuck  to  admit  tho 
part  of,  or  may  be  fixed  on,  a  sleeve  which  |  head  of  the  T-shaped  pin,  which  projecte  in- 
has  a  large  flange  for  the  wooden  disc  te  bed  side  the  bore  of  the  spindle ;  the  tail  of  the 
against,  as  shown  in  the  side  view  of  pulley. '  chuck  is  screwed  to  fit  the  drawing-in 
The  pulley  is  fixed  against  this  flange  by '  spindle.  In  operating  this  arrangement  a 
means  of  three  screws.  The  head  of  one  of  (muck  is  placed  in  the  mouth  of  the  spindle, 
these  is  shown  in  the  puUey-end  drawing,  |  and  ite  key-^oove  is  made  te  pass  over  the 
and  portions  of  the  holes  for  the  other  two  projecting  pm.    Tl^e  drawing-in  spindle  is 


are  i^own  where  the  pulley  is  broken  away, 
te  expose  the  gear  teeth. 
The  drawings  in  the  lower  part  of  the 


introduced  from  the  back  and  screwed  on  to 
the  chuck  by  tunmig  the  hand-wheel  fixed 
te  ite  outer  end.    The  diuck  cannot  rotate 


illustration  show  another  spindle,  bored  apart  from  the  spindle  owing  to  the  pin  in 
entirely  through,  and  in  which  chucks  are '  the  key-groove,  and  the  drawing-in  spmdle, 
fixed  by  a  drawing-in  spindle.    This  Spindle  |  after  a  lew  tiins  of  the  thread,  is  stopped 

ia  Bhown  apart  from  any  oollare  and  otter ' ■,/-.- 

parte  necessary    for  completing   it.      The 


from  advancing  farther  into  the  spindle  by 
the  hand-wheel.  The  chuck  is  then  fixed  by 
beine^  drawn  inte  the  coned  mouth  of  the 
spindle  by  the  action  of  the  drawing-in 
spindle  screwing  on  the  tail  of  the  chuck, 
a  small  pa^  of  a  tium  bein^  sufficient  to 
make  the  chuck  tight  or  loose  in  the  mouth 
of  the  spindle. 
This  drawing- in  spindle  arrangement  ib  the 


frame  shown  as  part  of  the  complete 
spindle  above  could  be  adapted  to  suit 
this  lower  spindle,  or  any  other  shape 
could  be  used  to  suit  the  fancy  of  the 
maker,     provided    it    had    the   necessary 

Provisions  for  fixing  the  collar,  &o.    The 
oUow   spindle    shown   in   section   and  in  s        * 

elevation,  externally  is  precisely  like  the  usual  plan  for  nolding  the  chucks  in  Ameri- 
spindle  of  the  complete  driller  illustrated  can  watchmakers'  la^es,  and  it  is  now  also 
above  it,  excepting  that  it  has  a  short  being  adopted  for  machinisto*  lathes  of  small 
external  thread  for  a  nut  on  the  tail-end  size.    Bench  lathes  about  3in.  centre  are  so 


instead  of  the  threaded  hole  for  a  screw. 
The  thread  on  the  tail-end  should  be  a  fine 
piteh-screw,  and  not  anything  like  so  coarse 
as  the  regulation  Whitworth  thread  for  the 
diameter  shown.  A  gas  thread,  su<^  as  is 
used  for  screwing  gas-barrel,  is  often  useful 
for  such  a  purpose.  It  is,  however,  very 
easy  te  cut  a  special  thread  for  any  purpose 
by  using  a  Whitworth  screw-tool  of  the 
coarseness  desired,  and  cutting  the  thread 
the  diameter  desired.  For  example,  using  a 
20  pitch  screw-teol,  the  regulation  pitch  for 
^in.  diameter,  on  an  incn  diameter.  The 
outside  screw  is  easily  cut,  but  the  inside 
thread  in  the  nut  sometimes  is  not  so  easy  te 
do,  owing  te  the  female  chaser  not  suiting. 
It  is  easy  te  make  an  inside  chaser  for  use  m 
a  cutter-holder  when  a  hob  te  suit  is  avail- 
able. All  this  matter  of  screw-cutting  is 
based  on  the  use  of  a  screw-cutting  lathe. 

The  section  shows  the  spindle  te  be  bored 
through  parallel  with  its  mouth  end  coned 
out,  this  cone  ending  in  a  semicircular 
groove  for  convenience  in  fitting.  A  pin  is 
placed  a  short  distence  from  the  nose  end, 
having  a  head  which  projecte  slightly  into  the 
bore.  This  pin  prevents  the  chuck  roteting 
by  entering  a  key-groove  which  has  te  be 
made  in  each  chuck  for  this  purpose.  This 
pin  is  made  of  steel,  and  is  hardened  and 
tempered.  It  fite  a  hole  drilled  through  the 
spindle,  as  shown  in  the  drawing.  The 
round  head  of  the  pin  is  filed  away  on 
opposite  sides,  so  as  to  make  the  piece  T- 
shaped.  It  is  then  put  in  the  hole  in  the 
spindle  from  inside  the  bore,  the  head  lying 
lengthways,  and  is  fixed  by  a  few  tops  on  the 
tail  end  of  the  pin,  whicSi  rivet  it  slightly. 
In  this  way  the  pin  is  prevented  from  falling 
out  of  ite  place,  though  should  occasion 
require  it,  it  can  be  driven  out  by  a  punch 
applied  to  ite  outer  end. 

The  drawing-in  spindle  used  with  this  last 
described  hollow  spindle  is  shown,  also  in 
section  and  in  elevation,  at  the  lower  right- 
hand  comer  of  the  drawing.  It  is  just  a 
plain  steel  tube  which  fite  the  bore  of  the 
spindle.  On  one  end  a  hand-wheel  is  fixed, 
by  which  the  drawing-in  spindle  is  turned 
when  screwing  home  a  chuck.  This  hand- 
wheel  also  prevente  the  drawing-in  spindle 
passing  through  the  bore  of  the  hollow 
spindle;  the  end  opposite  the  hand- wheel 
is  screwed  internally,  as  shown  in  the 
sectional  view,*  and  the  chucks  are  screwed 
externally  te  fit  this  thread.  Probably  it  is 
now  easy  te  see  the  action  of  this  drawing- 
in  arrangement. 

The  chuoks  te  be  used  in  this  spindle  have 
their  shoulders  coned  te  fit  the  mouth  of  the 
spindle,  20*  being  the  standard  taper  for  this 


fitted.  So  particularly  handy  are  the  spUt- 
wire  chucks  used  in  these  spindles;  that 
ordinary  lathes  with  tubular  mandrels  are 
often  adapted  te  suit  them.  The  chudai 
themselves  can  be  bought  apcurt  from  any 
other  parte.  They  are  most  mghlT  finished, 
and   accurate   in   every  essential^  as  they 


should  be  at  about  10s.  apiece.  The  <'  Essex" 
chuck,  which  has  been  illustrated  many 
times  in  l^e  Exglish  Mechanio,  is  made 
aiter  the  same  plan  as  the  American  chucks 

1'ust  referred  te.  The  celebrated  Saltaiie 
atiie,  which  cost  over  £2,000,  and  which  has 
also  been  illustrated  in  "  Ours,"  is  fitted 
with  an  adaptetion  of  the  drawing-in  spindle, 
so  that  a.  whole  posse  of  these  Americsn 
chucks  are  now  available  for  use  upon  it. 

The  American  watchmaker's  lathe  is  quite 
an  interesting  machine  in  respect  of  its  con- 
struction, and  a  set  of  drawings  of  it  are 
quite  at  the  service  of  readers,  if  wished,  and 
space  can  be  spared  for  them.  They  are  not 
large,  and  if  printed  half- scale  would  not 
occupy  a  whole  pa|;e.  Perhaps  some  readers 
will  respond  te  this  o£fer. 

The  method  of  holding  drills,  &c,  by 
means  of  a  teper-fitting  shank  has  been  the 
subject  of  commente  from  several  corre- 
spondente.  The  subject  is,  therefore,  aa 
interesting  one,  and  in  connection  with  theft.:) 
hollow  spmdle  drillers  some  information  oa 
toper  fittmgo  for  drill-shanks  will  not  coml 
amiss. 

The  only  toper  about  which  there  seems  Is  \ 
be  a  general  consensus  as  to  facte  is  tht 
Morse  toper.  Other  topers  seem  to  be  for 
the  most  part  individualised,  and  not  to  to 
recognised  beyond  the  shop  where  they  «• 
produced.  Exact  date  oonoeming  these 
endless  varieties  of  topers  are  not  generally 
known,  and  perhaps  this  is  no  gieatloes. 
The  estoblishment  of  a  properly  tabulate! 
system  of  topers  which  would  be  universally 
recognised  would  be  a  very  great  benefit  to  ^^ 
engineering  work.  The  Morse  toper  is  noir" 
generally  known  to  engineers  throughout  the 
world,  and  probably  uiis  toper  will  super-  ] 
sede  all  others.  The  idea  of  Mr.  Morse,  in 
regard  to  this  Stondard  toper  for  the  shanks 
of  drills,  &c.,  was  to  estobliah  a  uniforai 
toper  of  five-eighths  of  an  inoh  to  the  foot 
This  is  the  same  as  five  in  ninety-six,  whick 
is  one  in  a  littie  more  than  nineteen.  Thii 
amount  of  toper  is  without  doubt  a  suitabW 
one,  though  half  an  inch  to  the  foot,  or  foor 
in  ninety-six,  which  is  one  in  twenty -four, 
has  been  by  some  considered  a  bettor. 

When  Morse  commenced,  thirty  years  agOt 
to  manufacture  his  now  world-known  twut* 
drills,  he  had  but  scant  capital.  A  couple 
of  years  later  the   Morse  Twist  Drill  aai 


-i 


Mat  M.  18»1. ENGLISH  MEOHANiO  AND  WOBLD  OF  SOIENOE:  No.  1«S. 


Stud 


.2__2_jjz:zJHi 


PuaEY 
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O   P  I  N   □   L   E. 


N     V3   E  C   T    I  O  N 


■Hollow     Spindle 


Drawing   in  S   p  i  n  dl  e 


^^^/?j?fj^?/^jj}j/^?>/j?>??^}j?}???}j/i 


■hue  Co.  VM  fonned,  wkeu  new  worka 
p  iteted  And  oapital  was  not  lathing. 
I  jau>  aftor  hia  oommenoement  Uorae 
bUa  fizat  set  of  hardened  and  groond 
■daids,  dunrinc  the  diniensiotu  of  tbe 
I  Aaoke  he  Qua  nude.  It  was  then 
id  tiut  theoe  did  not  oonf  oim  to  the 
iael  ideft  of  fire-etg^tha  of  an  inoh  [taper] 
leloot,  and  it  WH  oondiided  that  eitber  ^ 
1  tqnr  had  lut  been  eetaUiahed  at  fiist, 
■it  it  had  bean  departed  trom  in  tike 
^  daye  of  mannfaotoie.  The  large 
Uer  <a  drQl  sockets  whioh  had  then  been 
L  Mtd  also  tbe  I^ge  nniaber  of  drillfl  then 
Me,  made  it  difflonlt,  in  a  oomiaeroial 
m,  to  leotiff  tbe  newlT-disooTered  error. 
■BtqasnUr  the  sizes  Qieii  in  ose  were 
kmd  to,  and  thflj  hare  been  the  Uorae 
idnd  tul  this  dav.  This  briaflv  esplaioa 
■smnmaliea  in  the  Morse  standard  taper 
•OBOwflndit. 


bj  whioh  the  aotoal  Morse 
,j  differ  tram  the  ideal  fire-eighths  of  an 
to  tte  foot  are  not  great.  It  has  beoome 
muj^  speak  now  of  tapers,  because 
*■»  reaOy  fire  different  »iau  at  Morse 
U  and  eadt  aise  differs  from  all  the 
■■  Tbe  foeatert  deviation  from  the 
is  in  du  Ho.  2  shank,  and  it  amotuta 
"  "     "       foot. 

la  uaaaanoMnta  td   all   parts  of  the 

■a  ti^sr  drill  shanks  are  given  in  the 

miag  iaah.    The  diameter  is  measured 

It  Jm  maaSk  of  tbe  aooket ;  the  length  is 


measared  from  tiiis  point,  paisllel  with  the 
axis,  to  the  end  of  ^  shank.  Tlie  taper  is 
the  unonnt  of  inorease  in  the  diameter  per 
foot  of  length.  The  thiokneae  of  tongue 
refers  to  the  flattened  end  of  the  drill  which 
enten  a  oroee  mortise  in  the  socket,  and  bjr 
whioh  it  is  driven. 


HoBSB  Stamdabd  Tifxas  t 


1  IiBiue. 


No. 

Diameter 

iUQhW. 

LeDgth 

Taper 

TUokneMof 
Tongu.. 

■m 

■699 
•938 
1-231 
1-746 

2'4 
2'86 
3'61 
4-G 
6-76 

-604 

-6 

■601 

-616 

-626 

H  -  '203126 

i  -  -25 
A  =  -3126 
a  =  -46876 

i  --626 

The  lat^est  size.  No.  5,  has  been  added 
comparatively  recently,  and  Uie  actual  taper 
aKreea  with  the  ideal.  With  regard  to  the 
oQiers,  it  would  be  perhaps  easier  to  correct 
them,  so  as  to  agree  with  the  ideal  taper  than 
to  establish  a  new  standard  entirely. 

The  question  of  a  standard  taper  not  only 
oSeota  drill-shanks  and  aimilAr  things,  but 
also  the  taper  of  cone  centres  in  the  poppet- 
barrel  and  in  the  mandrel.  There  are  many 
lathe  appliances  which  have  tapering  parts, 
and  umfarmity  in  these  tapers  would  con- 
duce to  better  work.  Special  tools  oould  be 
made  wholesale  to  certain  tapers  if  they 
oould  be  with  certainty  need  in  applianoes 


having  a  oorreeponding  taper,  and  not  neces- 
sarily made  by  the  makers  of  the  tools. 
Beeidee  drills,  centres  and  other  things 
would  beoome  interchangeable  on  alt  lathee 
in  whioh  tbe  standard  taper  was  adopted. 

Considering  that  the  Morse  taper  is 
American  in  its  origin,  and  that  it  is  mere 
commonly  used,  especially  over  there,  than 
any  other,  it  is  curious  to  tind  that  the  fol- 
lowing informatioa  was  elicited  in  answer 
to  inquiries  addressed  to  representative 
machine-tool  builden  in  the  United  States. 
Upwards  of  GO  leading  firms  replied  to  the 

Snestion:  "What  taper  per  inch  oi  per  toot 
o  you  use  P"  And  tbe  replies  showed  awide 
diversity  of  practice,  varying  all  the  way 
from  Hm.  to  IJin.  taper  per  foot — that  is, 
from  11  in  384  to  48  in  3S4.  That  such  a 
venr  wide  range  should  be  in  use  amongst 
tool-makere  of  high  repute  tends  to  show 
that  tbe  actual  taper  best  suited  for  the  pur- 

Cis  not  confined  to  narrow  limits.  The 
9  who  gave  particulars  of  tbe  tapers 
they  used  were  largely  in  favour  of  tbe 
Morse  taper  or  |ld.  per  foot.  Over  fW  jper 
Dent,  used  it  It  should  be  observed  that 
Morse  taper  and  gin.  per  foot  ore  generally 
considered  to  be  the  same.  Tbe  table  printed 
above  shows  the  actual  Morse  taper  to  differ 
from  this,  the  irfeol  Morse  taper,  in  four 
cases.  Beamers  are  supplied  b^  the  Morse 
Company  which  are  exact  copies  of  their 
actual  tapers;  but  when  tapenng  holes  irf 
other  diamet^  are  to  be  reamed  oat,  the 
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tools  nmA  for  the  porpose  bare  a  omform 
tapar  cf  gin.  per  foot. 

Am^ane  tilo  will  oarafuUy  ream  a  hole  | 
tapenMg  |in.  per  foot,  tai  irbo  fits  it  ooon- 
rudr  win  a  outter-shank,  will  find  that  he 
kas  tWe  teel  quite  firralj  fixed.  It  will  eerre 
for  am  immeaae  deal  ol  light  vork  eren  held 
•nly  bj  tiie  vadf^Qg  actiea  of  the  taper.  A 
orou  martiae  in  the  aooket  and  a  tongae  on 
the  tmi  of  the  shank  will  gire  the  means  of 
iririmg  ofainst  any  out  tnat  the  tool  will 
8tan4  mnder.  Correct  flttiag,  eo  that  the 
cidea  •!  the  taper  fit  all  the  way  along,  is 
ueoemarj.  The  anrfaooB  must  also  be  made 
smooth  :  if  thej  are  baldened  after  shaping, 
they  oettaialj'  require  to  .be  ground  tme 
after  goiag  througn  Uie  fiie. 


BL1CTAICAL  C0HH0N-8EN8E.-II. 

By  Jomr  T.  Spbaqdk  ("  8i03£A."J 
14.  'T^HE  simplest  electric  "aouroe"  is 
X  the  galvania  battery,  because  (1)  it 
is  self-contained,  sapplving  the  energy  itself, 
■whjia  &a  dynamo -macnine  is  only  a  tnnB- 
lormsr  of  energy  supplied  from,  the  engine ; 
(Zj  the  actions  going  on  in  it  are  identical 
With  those  which  occur  in  the  ordinary 
eleotrio  circuit,  where  current  passes  througn 
■a  eleotroljte,  with  the  additional  evidenoe 
sa  to  identity,  that  the  action  is  reversed  in 
fiis  tw«  oasra ;  (3)  and,  most  important  bom 
ihe  present  aspect,  the  current  and  the  energy 
aie  (toTolapsd  together,  and  by  one  action  of 

15.  The  originating  agenoy  is  a  definite 
cbMuical  action,  involving  two  things,  dis- 
tinot  in  nature  yet  absolutely  linked  to- 
gether: (1)  matter  and  ite  structure;  (2) 
energy  and  its  relation  to  matter — to  matter 
thnt  IB  not  in  the  mass ;  but  as  atoms  and 
nolecnles— that  is,  to  its  atmoture  as  well 
H  to  ite  essence.  These  are  /  and  g,  J  10. 
Cansaa  mt  the  current,  origin  of  Uie  energy 
in  the  "  source  " ;  conveyors  of  current,  dis- 
tributers of  energy  in  the  circuit. 

16.  The  most  fundamental  fact  of  che- 
mistry, from  the  aspect  of  tiieory  oi 
causation,  is  that  all  actions  between  all 
forms  of  substance  take  place  in  definite, 
known  tqui\ialent  proportions.  On  this  fact 
is  boilt  up  our  whole  system  of  the  structure 
of  matter;  all  out  conceptions  of  molecules 
Gonetruoted  of  atomi,  of  the  interchange- 
ability  of  atoms  during  the  breaking-up  of 
one  set  of  molecules,  and  the  formation  of 
another  set,  depend  upon  this,  whioh, 
iaflBed,'until  very  recent. yean,  was  all  that 
ei^Bged  the  attention  of  the  chemist.  Ihii 
is  the  ^a-intitaliiie  relation  of  the  VBxions 
forms  of  matter.  The  modom  ohemioal 
notation  somewhat  obsoures  this,  beoaitse 
Knna  of  what  are  now  called  "  atoms  "  ooa 
tain 'two  or  more  of  the  "  eq^uivalante ' 
wliioh  were  formerly  oaU«d  atomt.  /I 
eleatrO'Chemistry  the  modem  atemic  ideas 
m  Mpeoially  cenfuaing,  becauae  the  tinly 
deflaila  conception  whioh  we  oan  form  of 
a  true,  natoral  unit  of  "  electric  quantity," 
*H  wholly  related  to  the  equivalente  of 
matter,  and  in  no  way  te  wnat  are  now 
OaUed  atoms,  esoept  Ute  univalent  atoms. 

iT.  Bnnrgy  tans  been  recognised  fur  sc 
years  past  as  [llaying  a  part  in  chemical 
action  and  structure  equally  important  with 
that  of  matter.  Of  course  it  baa  been  very 
long  known  that  this  was  the  case,  but  oie 
agent  was  called  a  "force,"  instead  of 
energy,  and  tliis  is  an  all-im^rtant 
difference :  a  force  can  only  be  conoeived  as 
a  "  degree,"  an  intensity,  and  so  on,  while 
energy  is  measurable  as  a  quantity.  The 
caseis  an  illustration  of  a  trnth  whioh  oom- 
mon  sense  easily  recognises,  but  whioh  the 
tarmularist  (though  it  is  easy  enough  to  see 
that  the  mathematimans  are  tending  towards 
it)  calls  a  heresy,  via.  :  that  what  we  call 
force  is  merely  an  ezpressiou  for  the  rdation 
of  energy  to  matter  in  varying  conditions. 
Steam  prassnre  is  a  "  force,"  but  it  is  purely 


a  creation  of  energy  charged  upon 
and  we  may  say  generally  that  tb 
pression  "  foroe  "  is  little  more  than  i 
venient  expression  for  the  tensions  set 
energy,  and  the  resoltant  capacity 
work  in  a  particular  manner.  All 
orthodox  to-day  was  a  heresy  in  tb 
and  a  great  deal  that  is  heresy  no 
become  orthodox  in  due  time. 

18.  Chemieai  A0nity  is  the  stra 
tendency  to  action  dae  to  the  energy 
forms  an  essential  constituent  of  al 
Btenoes;  and  in  this  sense  it  is  a  t 
force.  The  energy  involved  is  meae 
by  the  quantiW  of  heat  set  free  in  I 
action,  or  whioh  most  be  supplied  to 
t^  reaction  to  take  place.  It  is  meat 
as  an  intensity  or  pressore,  in  terms 
quantity  related  to  one  "equivale: 
action,  and  could  be  ao  expressed  in  ( 
unite  of  pressure,  if  we  could  only  fi: 
a  unit,  the  lowest  existine  chemical  a 
One  grain  weight  of  hydrogen  bum 
oxygen  gives    ap    energy    equal    to 

t). ;  32'6  grains^(the  eqnival< 
tiie  same  notion,  give 
8,400ft.-lb. ;  and  in  forming  sulpluite  ' 
10,600.  As  fc  oonaeqnenoe,  when  i 
placed  in  dilute  snlphuric  acid,  wl 
sulphate  of  hydrogen,  the  affinity  of 
eo  much  stronger  than  that  of  hydrog 
it  is  able  to  "  nnbnm"  and  set  thehy 
free.  Let  us  put  the  whole  fact 
formula: — 

.  Za  .;-  H^SO,  H  t  ZnSO,  -I 
Ft. -lbs.   6,427         ifiil  10,503 

Tolti  or  nnits  3  348 

This  shows  that  because  zinc,  in  disi 
pves  up  10,  SO 3ft. -lbs.,  while  hydrogc 
needs  6,S41  to  become  free,  the  zinc 
the  hydrogen  out  of  the  union,  and  tt 
ilace.  The  meaning  of  the  lines  of  vc 
je  seen  presently ;  meanwhile  it  mav  b 
as  the  chemical  affinities  expressed  ii 
as  degrees  or  intonaitiee. 

19.  Thtae  twi  chemical  fuTtctiont  are 
reproduced  in  eUdrieilt/.  The  material 
lent  quantity  is  the  correlative,  in  i 
canse  of  current  §  10  a,  while  the  i 
K  IT,  18,  is  the  origin  of  the  volt 
electric  pressure  $  10,  e  and/,  and  s 
the  heat  and  work  resulting  from  t! 
rent.    Let  us  trace  this  out  in  each  ca 

20.  Current  means,  as  in  all  cases 
the  term  is  used,  the  quantity  tram 
in  unit  time ;  but,  like  many  of  the  old 
terms  devised  in  the  davs  of  the  fluid  t1 
it  implise  Hnraelfai  ng-wiridi'  nowadaja 
lielievna;  bWt  it!  '■&U  (lMa>i£«!hMZ 

I  idaaot  *f  Tolooitval  transmi 
yfe  have  no  evidanoa  tUX  ai^libing, 
energy,  ia  transmitted,  nor  Oat  then 
velooitT  involved.  If  we  had  ■  perieotl 
and  non-elastic  pipe  1,000  ntilea  Ion{ 
with  an  imaginary  incompressibl 
devoid  of  inertia  (that  is  vriiat  th 
used  to  be  defined  as,  though  itis  har 
how  anytiiing  could  be  infinitely  elat 
also  inoompreesible),  we  might  force 
quantity — say,  a  pint — in  at  one  end, 
the  same  instant  a  pint  would  issu 
the  other  end,  and  do  work  equivalan 
force  exerted ;  but,  still,  nothing  won 
travelled  that  1,000  miles  exoept  enor 
where  would  be  the  "  velocity  of  tn 
sion"  P  Now  an  electric  circuit  and 
supply  us  with  something  very 
resembling  this  hypothetical  pipe  an 
It  used  to  oe  thbugnt  that  thtf  ando 
perfect ;  bnt  we  now  now  thit  elc 
(or  what  we  call  so)  has  inertia  a: 
mentum.  These,  reaUy  functions  of  i 
atoms,  are  the  cauaea  of  the  phenomei 
variable  periods,  which  led  to  the  c 
of  the  ether  theories ;  they  are  also  tl 
of  t^  ehangea  of  "phase"  of  whioh 
BO  mush,  in  regard  to  altemating- 
apparatns,  as  well  as  of  "  hysteresi 
residual  magnetisni.  In  fact,  all  the 
mena  whioh  are  habitually  bnrisd 
si^t' under  oompUaated  iormole   ^ 


;  the  effecte)  beoom* 
I  when  oonstdered  as 
1  of  tbe  ultimate  par- 
Lnctions  of  ite  struij- 

le  Unit  of  Curreitl,  but 
'  ^stem  of  unite  is  an 
;ed  really  to  energy, 
the  natural  etruotun 
on  of  this  ia  that  a 
h  is  the  basis  of  ooi 
the  gramme,  has  no 
volume  of  Uie  eqni- 
lioh  is  the  basis  at  Sw 
its.  A  litre  ol  hydro- 
assure  waigha  abdat 
if  volume  and  waight 
'0  should  olearlT  aee  a 
facts  and  reUtiou 
in  by  this  traotioiul 
epted  definition  of  u 
whioh  deporate  aifrsr 
0001118  per  aeoood, 
1  to  the  tme  unit, 
ramme    -0000103918, 
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the  iteam,  haying  done  which,  it  yanishes 
and  is  of  no  further  interest. 

That  may  do  on  the  "blackboard,"  but 
nature  tells  a  yery  different  tale.  The 
"current,"  the  amperage,  is  limited  defi- 
nitely by  the  zinc  consumed.  No  matter 
whether  th^  cell  giyes  an  E.M.F.  of  -5  or  of 
2  yolts,  one  equiyalent  of  zinc  giyes  the  same 
amperage  (in  quantity,  not  in  time).  The 
energy  will  enable  it  to  do  more  or  less 
work ;  but,  be  it  great  or  small,  will  not 
afifect  the  relation  of  zinc  to  current. 

25.  We  can  submit  our  zinc,  eyen  in  our 
bftttery,  to  either  action  at  pleasure.  We 
can  allow  it  to  send  its  energy  free  into  space, 
lost  as  a  light  would ;  or  we  can  retain  it, 
oound  still  to  matter,  as  the  energy  of 
ooxzent.  More  than  this,  we  can  and  wo  do 
liaye  both  these  actions  at  the  same  time 
from  the  same  piece  of  zinCy  but  not  from  the 
nme  partidea  of  zinc.  We  haye  zinc  oon- 
■omea  in  local  action  which  generates  heat 
in  the  liquid,  but  giyes  no  E.M.F.  and  con- 
tribates  nothing  to  the  current.  The  zinc 
wliioh  contributes  to  the  current  does  not 
heat  the  liquid,  except  just  as  it  heats  eyery 
put  of  its  circuit  in  the  ratio  G*  x  B. 

26.  Now,  what  is  the  difference  between  the 
production  of  energy  as  heat,  direct,  free,  and 
xmdiant,  and  the  generation  of  E,M,F,  or 
eleotiio  energy,  still  bound,  but  ultimately 
to  become  free  as  heat  or  work  ?  In  both 
cases  an  eq^yalent  of  zinc  is  consumed,  and 
nree  out  its  equiyalent  "yoltanoe."  The 
difference  is  that  which  constitutes  the 
emenfial  characteristic  of  electricity.  When 
ano  is  consumed  in  an  isolated  state,  its 
Toltanoe  becomes  free  he^t.  When  the  zinc 
lonnea  link  in  a  '*  line  of  force,''  a  closed 
eondncting  cirouit,  that  vdtance  becomes 
ffoUage  or  E.M.F. ,  distributed  along  the 
wiiole  length  of  its  own  special  line  of  force, 
doing  its  share  of  work  along  the  whole  of 
that  dosed  line.  We  can  see  yfh&t  nature  is 
doin^»  if  we  fix  eur  ideas  upon  the  single 
dudnite  line  of  force  forming  a  part  of  a 
CMidnctor,  instead  of  thinking  of  the  con- 

aa  a  whole;  just  as,  cnemically,  we 
of  what  the  atom  is  doing,  not  what  a 
I  or  ton  of  the  substance  is  doing,  as 
we  ahonld  in  mechanics. 


BEVIXWS. 

The  MekU'Worker's  Handy  Book  of  Receipts 
9md  Ptocesses,  Edited  by  WiLLiAJii  T. 
Beajtrt.  Philadelphia :  Henry  Caird  and 
Oo. ;  London :  Sampson  Low  and  Co. 

work  should  be  useful  to  those  who 

possess  the  inyentiye  faculty,  for  t^ey 

obtain  hints  from  a   perusal  of  the 

and   jetsam     of    the   technical 

^  which  the   editor   has   collected 

in  a   handy   form.    Many  of  the 

and  processes  will  be  familiar  to  our 

while  sondry  patent  specifications 

been   added  in   abstract  form.    The 

on  his  readers  to  be  careful 


>» 


imesses 

toe  exact  proportions  prescribed; 
first  experiment  with  small  quanti- 
f,  and  if  not  successful  to  try  aeain,  as 
iKolt  can  generally  be  traced  to  a 
in^  the  manipulation,  or  an  error  in 
qnantities.  Where  the  recipe  depends 
^tte  actual  combining  equiyalents  of  what 
called  chemicals,  it  is  necessary  to  pay 
iful  attention  to  ib»  **  exact  proportions  " ; 
auuiy  a  nsefol  little  discoyery  has  been 
ide  intoeworkshopby  taking  the  substances 
{oired  at  a  goess,  and  eyen  by  substituting 
iir  inrndients.  The  intelligent  reader  wiU 
d  mu3i  in  this  Tolnme  that  may  suc^gest 
Umimproyed  methods ;  but  m  giying 
yortians  the  editor  would  haye  done  weU 
im  kept  as  much  as  possible  to  whole 
Bben,  or  at  least  to  haye  adopted  a  uni- 
mimtem  of  decimal  or  yulgar  fractions. 
Ikili  index  increases  the  yalue  of  the 
aBMi  iddeh  woold  haye  been  of  more 
maMtj  if  the  aaewaoy  of  the  information 


could  haye  been  guaranteed  from  practical 
tests  by  experts. 

Tlie  History  and  Development  of  Steam  Ln  o- 
motion  on  Common  Roads,  By  William 
Fletcher.    London :  E.  and  F.  N.  Spon. 

The  idea  of  moying  oyer  the  highways  by 
means  of  steam  is  much  older  than  inany 
people  think ;  but  it  still  has  a  fascination 
for  myentors,  who,  perhaps  rightly,  thin  k  that, 
with  improyed  appliances  and  better  roads, 
they  can  improye  on  the  work  of  the  early 
steam-coach  builders,  one  of  the  most  suc- 
cessful of  whom  ran  his  steam- carr i  jge  about 
the  streets  of  London  when  the  century  was 
yery  youne.  As  a  history,  Mr.  Fletcher's  work 
will  be  welcome,  for  the  simple  reason  that  it 
giyes  us,  in  a  handy  form,  facts  and  dates 
which  haye  not  been  collected  befoife,  except, 
perha}>s,  yery  briefly  in  articles  on  the  sub- 
ject ;  it  will  also  be  useful  because  it  giyes  | 
practical  notes  on  the  desi^  and  construction 
of  road  locomotiyos,  with  illustrations  of  the 
best  modem  types  for  comparison  with  the 
designs  of  the  early  inyentors.    The  historical 
portion  of  the  work  is,  perhaps,  far  more 
exhaustiye  than  anything  ye#  attempted  in 
book  form,  while  the  practical  and  technical 
information  will  be  of  certain  interest.  When 
Gbo.  Stephenson  said  that  **  steam  carriages 
on  ordinary  roads  would  neyer  bo  eSectiye," 
he  probably  spoke  too  broadly;  but  when 
Mr.  Fletcher  sa^s  Stephenson  *' was  not  an 
authority  on  tnis  subject,  consequently  his 
opinion  was  at  fault,*'  he  goes  too  far,  for  it 
is  not  unlikely  that  Stephenson  foresaw  the 
great  difficulty  in  trayeUin^  fast  on  common 
roads.    Our  modem  traction-engines,  road- 
rollers,  and  similar  deyioes  are  useful  appli- 
ances, and  it  might  be  as  well  if  the  Legislature 
romoyed  the  restrictions,  and  allowed  steam 
carriages  to  nm  at  owner's  risk.    So  long 
ago  as  1841  Hill's  steam  coach  was  driyen 
from  Jjondon  to  Hastings  and  back  in  one 
day.    Why  it  failed,  Mr.  Fletdier  does  not 
tell  us.   All  who  are  interested  in  the  subject 
should  procure  this  work,  and  learn  what  nas 
been  done  and  what  was  suggested.    Mr. 
Fletcher  does  full  justice  to  the  merits  of 
Treyithick  as  the  maker  of  the  first  road 
locomotiye  which  conyeyed  passengers  on  an 
English  railway. 

A  Dictionary  of  Applied  Chemistry.  By 
T.  E.  Thorpe,  B.So.  (Vict.),  Ph.D., 
F.B.S.    London:  Longmans. 

This  is  the  second  of  the  three  yolumes  in 
which  Prof.  Thorpe,  assisted  by  eminent 
contributors,  is  endeayouring  to  put  at  the 
disposal  of  students  a  mass  of  yaluable 
information  in  connection  with  applied 
as  distinguished  from  purely  scientific 
chemistry.  To  those  engaged  in  the  arts 
and  manufactures  which  depend  more  or  less 
on  chemical  processes,  the  work  is  inyaluable, 
for  the  information  has  been  brought  up  to 
date,  and  has  been  collected  from  sources 
which  a  busy  man  would  not  haye  the  leisure 
to  look  up,  oyen  if  he  knew  of  their  existence. 
The  student  of  chemistry  working  in  his 
laboratory  often  makes  discoyeries  the  real 
yalue  of  which,  from  the  commercial  point  of 
yiew,  does  not  become  apparent  until  the 
manufacturer  sees  their  importance :  hence 
the  utility  of  this  dictionary,  which  presents 
the  known  facts  in  a  conyenient  form,  and 
enables  the  beginner  to  understand  what  has 
already  been  done.  The  present  yolume 
brings  the  matter  to  "Nux  Vomica,"  and 
when  the  third  is  issued  there  will  be  a 
whole  library  of  applied  chemistry  in  a  com- 
paratiyely  small  space.  The  yolumes  are 
strongly  bound,  and  are  intended  for  frequent 
use. 

The    Electro-Plater's    Handbook.    By  O.  E. 
Bonne Y.    London :  Whittaker  and  Co. 

This  work  is  described  as  a  practical  manual 
for  amateurs  and  young  students  in  electro- 


into  the  principles,  but  it  contains  directions 
for  doing  the  work — directions  which  include 
many  of  those  little  things  which  are  of  so 
much  importance,  but  which  are  rarely  found 
in  textbooks  or  manuals.  Mr.  Bonney 
writes  with  the  aid  of  experience  gained  in 
the  workshop,  and  has  ihoorponUed  with  his 
own  knowledge  information  obtained  from 
fellow- workers  in  the  art  of  electro-metal- 
lurgy. The  beet  batteries  for  the  work  are 
described  and  illustrated,  and  so  are  the 
dynamos  generally  employed  in  the  trade. 
Mr.r  Bonney  says  that  shunt-wound  ring  er 
drum  armatures,  built  up  of  laminao,  are  the 
only  ones  admiswible  for  real  work,  while  he 
thinks  that  the  form  which  will  suryiye  will 
be  a  *'  long  drum  running  in  a  single  magnei 
type  of  fields,"  and  shunt- wound  for  plating 
work.  The  yarious  appliances  used  by  the 
plater  are  illustrated  and  described,  ana  the 
subsequent  work  of  burnishing  or  finishing 
is  explained  with  sufficient  detail  for  the 
intelligent  student  to,  at  all  eyents,  aptkre- 
hend  what  has  to  be  done.  We  can  tAere* 
fore  recommend  tilie  work  to  those  who  imk 
to  do  something  in  the  {)lating  way,  and 
eyen  to  those  who  may  wish  to  make  it  a 
business. 

We  haye  also  recoiyed  Tlte  Elements  of 
Machine  Design^  by  W.  Cawthorw  XJwwnr, 
F.B.S.  (London:  Longmans),  whieh  is 
Part  II.,  chiefly  on  Engine  Details,  comtain* 
in^  some  of  the  chapters  from  the  older 
editions  of  the  work,  which  haye  now  been 
reyised  and  enlarged,  and  published  as  a 
separate  yolume.  The  work  is  well  known 
asatextbook  for  students ;  but  it  has  a  further 
use,  as  it  will  be  of  mudi  assistance  to  -in«- 
yentors  in  designing  their  maohines.— » 
Eiementary  Geohgy,  by  Chablbs  Bikd, 
B.A.,  E.G-.S.  (London:  Longmans),  is  a 
freely  iUustratea  manual  of  a  science  whieh 
might  with  adyantage  be  more  widely  taught, 
especially  at  schools  where  the  subject  can 
be  pursued  out  of  doors  as  well  as  in  the 
class-room.  That  is  the  origin  of  this  work : 
it  consists  of  lessons,  illustrated  by  lantern, 
slides,  giyen  to  a  class  of  thirty  boys  at' 
Bochester,  who  were  also  sent  to  explore  the 
neighbourhood.  The  work  is  freely  and 
weU  illustrated,  and  a  neat  coloured  geo- 
logical map  of  the  British  Isles  forms  an 

apropriate     frontispiece. Chemistry     in 

Space,  translated  ana  edited  by  J.  E.  "iLkssH, 
B. A.  (Oxford :  Clarendon  I^ress ;  London  : 
Henry  Frowde),  is  Prof.  J.  U.  Van  *t  HofiTs 
*'  Dix  Anntes  oans  rnistoire  d'une  Th^orie" 
in  an  English  dress,  extended  by  the  editor  . 
with  the  adyice  and  assistance  oi  the  author. 
The  work  is  rather  aboye  the  heads  of 
the  general  run  of  students  of  chemistry ;  but 
it  is  of  yery  sreat  interest  to  those  who  desire 
to  pursue  tneir  work,  and  a  yery  large 
amount  of  chemical  literature  has  been 
condensed  into  a  small  space  by  Prof. 
Van  't  Iloff,  on  a  subject  which  is  often 

termed  Stei^to   ChemislTy. An  Element 

tary  Course  in  Mechanical  Drawing^  by 
Alexakdeb  MagLay,  B.So.  (Manchester: 
The  Technical  Publisliing  Co.,  Ltd.),  is  a 
work  which  will  commend  itself  to  engineer- 
ing students  and  to  mechanics  generally. 
The  present  yolume  is  part  I.,  and  deals 
with  '*looi,"  geometrical  loci,  mechanical 
loci,  &o.,  which  include  parallel  motions  and 
slide-yalye  gears,  and  form  excellent  subjects 
for  drawing  lessons  in  the  case  of  mechanical 

students. Elementary  Chemistry  for  Smenei 

Schools  and  Classes,  by  Bodebt  AysY  Wabd 
(Cassell  and  Co.,  Ltd.),  is  one  of  the  Poly- 
technic series  of  useful  manuals,  and  is  well 

adapted  for  its  purpose. First  Lessens  in 

Metal    Working,    by  Alkued  G.   Comftdv 

Sew  York:  John  Wiley  and  Sons; 
ndon:  Ke^an  Paul,  Trench,  Tribner 
and  Co.),  is  by  the  instructor  in 
oharse  of  the  workshops  of  the  collree 
of  the  City  of  New  York,  and  would' 
be  well  adapted  as  a  class-book  in  the  tech- 
metallurgy,  and  it  answers  excellently,  for  nical  sohods  where  the  methods  of  doing', 
not  only  does  it  giye  the  reader  an  insight  work  are  taught  in  actual  practioA^.    1^4  ^^~~ 
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forms  a  useful  handbook  in  the  amateur' 
workshop,  as  the  directions  ue  dear  and 

precise  and   bis  freely  illustrated. Th 

Amateur  Photographer «  Annual  ^London 
Hazell,  Watson,  and  Yiney,  Ltd.)  is  mainl? 
a  ooUeotion  of  qaeetions  and  replies,  wita 
many  pi«otical  saggestioiu  and  hinta  that 

frill  be  useful  to  the  beginner. Fhoto- 

gra^hy  in  a  NuUhdl,  bv  t£e  "  KERNEL,"  is 
a  second  editien  in  -which.  Uie  text  is  printed 
on  ooIt  one  side  of  the  leaf,  leaving  toe  oUier 
aide  blank  for  notes,  Ao.  It  should  be  a 
oaetul  volume  for  the  amateur;  bat  it 
issued  Tithout  a  title-paee,  and  is  called  a 
"now  departure  in  Dhotogiaphio  litera- 
tvie,"  by  Ur.  W.  T;flar,  of  Birming- 
ham,   who    publishes    it. Adam*    and 

Co.'*  Fheio^raphic  Annvai  (London:  Aduns 
tad  Co.)  oombines  a  price  -  list  with 
much    naefnl    information,    and    will    be 

appreciated  by  beginners. Electric  Light 

iMfoJUioni,  by  Sir  Datid  Sauixons,  Bart., 
.U.A.  [London :  Whittaker  and  Oo.)  is  the 
.-aixtli  edition,  revised  and  enlarged,  of  a  work 
which  is  by  this  time  well  known  and  kigUy 
!  npreciated.    It  is,  in  fact,  the  beet  bo<^  of 

;  its    kind. Elementary    Lttaont    in    Heat, 

Light,  and  Sound,  by  D.  £.  JoNBB,  B.Sc. 
.  (London:  Uaomillan  and  Oo.)  is  a  useful 
.  oUss-book  in  the  branches  of  phyaios  with 
which  it  deals,  especially  as  it  insists  on  the 
-,  importanoe  at  the  student  performing  ex- 
.  wrimenta  exemplifying  the  facts  stated  in 

'  the    («xt  Valve -Oear;     by    H.    W. 

:  SPABatiKa  (New  York :  Joh»  Wiley  and 
Sons  ;  London  :  Eegsn  Paul,  Trench, 
Trilbner,  and  Co.,  Limited^,  is  by  the 
Whitnev  Professor  of  Ueohamcal  Engmeer- 
ing  in  tne  University  of  Pennsylvania,  and 
is  a  olass-book  on  tbie  theory  of  valve-gean, 
with  examples  selected  from  several  souroes, 
the  analysis  being  by  the  Zeuner  diagtBm. 
Some  acquaintance  with  mathematical 
formulffi  will  be  required  for  the  student 
to  undwstaod  tJie  ^mrk.-^8a/e  BaUway 
•Working,  by  Clbhent  E.  Strettos,  O.E. 
((London :  (>osby  Lockwood  and  Son],  is  the 
Moond  edition  of  a  work  which  is  known  as 
an  authority  on  the  subject  dealt  with.  A 
anpolementary  chapter  has  been  added, 
containing  several  illustrations  of  early 
.Jooomoti  veS; 


KOOSL  LOCOKOTIVI-lUZIMa.-XZI. 

I  PROPOSE  to  davote  this  articlB  to  the 
deecription  of  a  rather  naat  bit  of  work,  Uia 
aile-'boise,  iriUi  their  springa  and  wheels.  In 
the  locomotivo  it»eif  we  n«ed  insidB  axlfrhoies ; 
in  iti  tender  wo  most  employ  boxes  of  the  oot- 
ride  type.  Thau  bang  closed  «d  the  onUide, 
theiefore,  naceantate  a  different  oonstroctioD  in 
tka  pattern.  The  Bpringa  are  like  the  leading 
— ' —  on  the  engine,    but   their   method  "' 


t  to  the  fnuniiigs  is  different.  The 
wheela  are  like  the  leading  wheels ;  the  axles  are 
dightly  difienoi  > 

'Id  the  Uit  artiole  the  axle  slides  were  shown 

won  the  frame  pWea.    Thty  axe  shown  at  A  in 

Omc  flgnree,  attached  tc  the  frames  B.     Within 

tt«>"  ^de  the  axle-boxes  pn^ei.  Figs.  90-S4  0, 

'  tbe  giaoved  ways  in  the  boxes  fitting  within  and 

agunst  the  faces  of  the  axle  slides.  Each  box  is 

o«t  oat  above  to  form  an  oU  or  grease  receptacle, 

a,  and  beneath  to  reoaive  the  keep  D,  and  the 

-  alle-jonmal   H.     This  it  not  in  all  respects  a 

perfect  medaL    In  practice,  C  would  be  inade  of 

'  out  iron,  and  a  bi«sa,  oconpy ing  leaa  than  half 

■  a   circle,    would    form    the   crown.      In   this 

^  the   -whole    casting    it    made    in    gun-metal. 

'  There  wonld  be  differences  in  the  lower  portion, 

'  sooh   close  contact  as  I  show  in  the  keep  not 

;  bdng  followed  in  ptacUoe.     Bat  it  is,  nevatthe- 

Ueas,  a  very  good  reeemblanoa  of  the  actual  thing. 

The  lower  p«it  of  C  is  cored  ont  large  enoagh  tc 

dear  the  enlarged   end  of  the  axle,  and  small 

enough  in  the  journal  part  to  allow  for  boring  the 

oile-aeat.     The  core  ia  carried  right  down  and 

clear  out  at  the  bottom.     The  keep  D  fits  within 

the  par^lel  sides  of  the  lower  portion.     Contact 

ij  auintained  between  the  edges  of  the  keep  D 

aad  the  axle ;  but  the  int«nor  ia  recessed  ont  at 

t  to  hold  B  wonted  pad,  or  simply  a  hit  of  grease 

iathii  niodsL    The  keep  it  pmlMiged  to  entirely 
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■Hitr-F '  »  anfficmt  nnmbec  of  oonTtmientlj- 
amnged  alWeutB,  «leotiio  light  eui  be  piodiicsd ; 
bat  tMn  an  lew  lii^uid  batteriea  that  are  wpabla 
of  pradndog  U  ewil^.  Batteriea  tbat  are  oom- 
mcmlf  emp^ed  in  nnging  belli,  worldng  tele- 
giapA^  tx  BTen  in  electro-ptatiog,  Are  all  too 
vtu.  UiquIuTt  giTei  the  loUowing  liit  of  oella, 
whiiA  an  none  of  them  atrong  eiunigh  to  attempt 
electric  lightiog  with. 

Deniallcen. 

SdmmU. 

Hannnen  oell. 

Sulphate  at  lead  eeD. 

Sulphate  ot  meionry  oell. 

Mario-DaTj  fmfroorj  mlphkta)  wll. 

Copper- liiic  (■impls)  oalL 

Minotto's  modiSed  Daniell  cell. 

LeclancbJ  cell. 

Qrenst  call. 

Highton  cell. 

Cluk'a  meioorj  <wlL 

Feioiide  of  iron  aeQ. 

Parohloride  of  icon  cell. 

Callaod'a  cell. 

Spiral  cell. 

Msidenger'i  modiflod  Daoiell  oell,  &d. 

A  tmall  battery  ta  really  roqmied  irhich  will 

supply  a  atrong  cnrreot ;  which  will  not  vary  ; 

in  which  there  ihall  be  no  wa8t«,  and  with  which 

there  shoald  be  pmotically  no  tronble,  and  only 


.  6(  the  attempts  wbioh  have  been  made  i 
iMeat  year*  to  adapt  the'  voltaio  battery  f 
-       hold  ■ 


hCicg,  it  win  be  neosBsary  only 

.  n  1879,  propoaed  a  modification  o: 
tbe  Bnnien  cell;  but  hia  modification  really  pre' 
■anted  no  very  novel  feature,  in  apite  of  the 
high- Munding  name  of  "  perpetoal "  wbidi  wai 
given  to  it.  The  company  which  waa  formed  ti^ 
work  it  managed  to  raise  acapitaIof2,(H}0,000fr., 
bnt  we  have  not  heard'  of  any  siugle  application 
of  their  Byetem  of  lighting. 

Hie  aame  may  almost  be  laid  of  Bandet'a  so- 
ealled  "  impobjisable  battery,"  of  which  very 
great  thinsa  were  anticipated  when  it  waa  fleet 
nlaoed  before  the  public.  Then  there  wa4  the 
Leljuide  battery  (PBennett'a),  which  waa  first 
hmagU  out,  we  believe,  in  1BB4.  Bach  cell  in 
9m  Dattery  oonaiBbl  ot  an  iron  tray  containing  a 
depolariaing  layer  of  copper  oxide  :  above  thii  ta 
a  plate  of  zinc  supported  on  the  oomera  of  the 
tmy.  The  exciting  liquid  ia  canatia  loda.  The 
Mdvantagea  claimed  for  thi«  variety  tA  cell  a 


that  in  open  drcnit  thera  ia  do  waite  or  action  of 
any  kind,  and  that  in  dosed  dionit  zinc  oxide 
and  metallic  copper  are  found,  both  being  re- 
coverable. 

Fergnsson  has  conaiderably  improved  thia 
battery,  and  in  the  inatallationB  whidi  have  been 
set  np  in  London  and  elsewhere,  there  is  no 
doubt  that  a  considerable  reduction  in  cost  has 
been  effected,  beoause  the  by-products  fetch  a 
certain  price,  which,  of  course,  moat  be  placed 
against  the  working  expenditure. 

Finally,  we  have  to  notice  the  battery  invented 
about  five  years  ago  by  Upward.  A  glazed 
earthenware  Cell  divided  into  porous  compart- 
monta  coatains  carbon  plates  packed  with  broken 
carbon,  anl  there  are  other  similar  parous  com- 
partments placed  alternately  with  them,  and 
containing  sine  blocks.  The  chambers  are  fiUed 
with  watOT,  and  the  carbon  compartments  sealed 
np.  The  admissiQn  of  chlorine  gaa  into  these 
cells  generatea  the  current :  this  gas  is  stored  for 
use,  and  admitted  whenever  a.  light  ia  required. 

And  now  we  torn  to  tdie  latest  novelty  in  cells 
forelectnc-lightpTOdocing.  The  Perreur-Lloyd 
cell,  to  which  we  have  already  alluded,  possesses 
some  new  fsatnrea,  although  in  one  oF  its  ideas 
it  follows  the  Lalande  oeU ;  that  is  to  say.  it 
endeavours  to  cheapen  electricity  by  making  the 
by-product  a^eable. 

The  Perreur-Uoyd  battery  was  first  intended 
to  combine  the  prodaction  of  metallic  salts  on  a 
commercial  scale  with  the  ntilisation  of  the 
electric  current  yielded  by  the  chemical  decom- 
position, and  quite  recently  a  special  form  has 
been  devised,  which  ia  stated  to  be  especially 
adapted  to  household  porpoee*.  The  original 
form  of  appaiatna  ma^  be  thus  described ; — 

The  generator,  aa  it  is  called,  consists  of  a 
trough,  a  (viiJB  Figures) ,  of  some  material  which 
will  resist  adds  and  be  unaffected  by  heat.  It 
comprises  an  upper  part  which  is  designed  to 
contain  the  elements,  and  a  lower  part  which 
acts  aa  a  reservoir  to  receive  the  concentrated 
liquids.  For  in  this  arrangement  the  beat  due  to 
internal  resistance  is  atilieed,  so  that  it  causes 
evaporation  and  concentration  of  the  liquide 
whereby  the  salts  formed  as  by-products  crys- 
tallise out.  The  upper  part  is  divided  into  com- 
partments by  glass  plates  b  ;  each  compartment 
serves  as  a  cell  for  a  distinct  element. 

The  elements  are  formed  as  follows  : — Porous 
plates  are  arranged  to  form  cells,  or  flat  porous 
vessels,  V,  are  employed ;  these  odiioommnnica' 
with  eadi  other.  It  plates  are  used,  thn  s — 
placed  in  vertical  grooves  fanned  in  thttwaUa  ot 
tbie  trough  *^  oemffiited  tight,  the  fomamflioa- 


tion  b^g  made  by  means  of  special  . 
When  fiat  porous  cells  are  employed,  such  as  t 
{vUU  Figs.  7  and  8],  they  communicate  laterally 
by  means  of  small  tubes  «*.  When  Ia^;e  poroos 
vessels  are  employed,  these  are  placed  upon  edges 
formed  in  the  trough,  and  an  armngement  of 
aiphons  ia  adopted,  liift  porous  plates  or  ceils, 
as  the  case  may  be,  rest  upon  a  bottom-plate,  i, 
which  servea  to  partly  divide  the  upper  bom  the 
lower  part  of  the  trough  ;  this  lower  part  is 
^ways  spoken  of  aa  the  reservoir. 

In  each  cell  is  placed  a  carbon,  C,  the  thick- 

MS  of  which  increases  gradnally  from  bottom  l» 

top,  and  there  is  a  plal«,  F,  of  metal,  a.g.,  lina 

which  forma  the  aoluble  elecbode,  and  is  ainngei 

between  two  porous  cells,  aa  shown. 

The  reservoir  oommunioatet  directly  with  Uot 
part  of  the  trough  which  contains  the  soIiUs 


Before  going  any  further  it  will  beneccsMi]' 

to  state  that— 

Fig.  1  is  an  elavalioii,  partly  in  longitodisil 
section  of  the  electrp- chemical  generator. 

Fig.  2  ia  the  corresponding  section,  a  portio* 
being  shown  without  its  covering  plate  of  glu* 


Fig.  3  is  a  vertical 
line  1—2. 

Figs.  4,  S,  and  6  are  detail  view*. 

Figs.  7  and  8,  illustrate  fonna  of  poraW 
veasela  employed. 

In  each  ot  the  oompartmenta  formed  by  lb* 
plate  i  are  placed  a  number  of  cella,  the  -t  td 
—  elements  being  coupled  up  for  quantity,  u  i 
is  not  advaatageoos  to  multiply  the  numbffcJ 
elements  in  tension  ;  the  element*  are  (bm 
arranged  to  give  a  large  current.  The  g«n«i- 
tors  are  covered  with  plates,  /,  made  of  glsM  <* 
slate,  through  which  project  the  carbona  C  isJ 
the  contacts  it  the  soluble  electrodes  F. 

The  plates  /  are  inclined  to  facilitate  lb» 
draught  of  a  chimney,  «,  placed  at  the  upper 
part  of  the  generator,  and,  further,  to  faeihtsi* 
the  running  cS  into  the  gutter  A  of  the  wato- 
vapour,  which  condenses  and  then  absorbs  At 
nitrous  fumes  which  aro  given  off  while  0* 
battery  is  at  work. 

"  '  '  '  'ag  the  depolaiWlg 


and  to  plaoe  into  oommonication  the  trongk  iHtt 

the  reservoir  B',  which  may  ooDtain  siu^MH^ 

chlorides,  &o.,  ot  iron,  copper,  iliie,  fta.         ' ' 

When  the  oiicait  b  ooo^etad,  -  tlw  i«l[i1Brll 
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Iniglit  or  too  dull.  We  miut  now  Uatb  it  with 
'*  '  ~ '  Hodge  whether  these  recent  deTelop- 
meni*  m  oatMiiei  for  hoiue-li^htina;  nuj  be 
legarded  u  a  Mtufnctory  refutation  of  the  atate- 
nenta  which  weie  qnoteo  at  the  commencement 
of  thii  article.  J,  T.  V. 


THE  "WESTHHrSTEB"  CHIHES. 

THESE  ore  introdnoed  hy  Meesra.  Kins, 
Uendham,  and  Co.,  Weatern  Electnc 
Weiki,  'Bristol,  for  the  first  time,  for  caU  bells, 
for  annonuang  meals,  and  for  giring  other 
preooDcetted  signala  in  a  house,  mansion, 
or  hotel.  The  four  tingle- Btroke  electric 
belli,  toned  foi  the  Weetminater  chimea, 
•re  fitted  eithBr  on  a  board,  oi  on  a  central 
pedeatal,  oi  incloaed  in  a  esse  with  perforated 


bell  in  the  order  in  which  it  should  be  atradc,  m 
that  whan  once  fixed  the  bells  are  esiilf  nmg. 
A  pointer  is  fixed  on  the  spindle  of  the  oontam 
bsml,  to  afford  a  means  of  hnowing  when  the 
chime  is  finished,  the  pointer  being  m  a  vertical 
petition  at  the  start  and  finish.  The  hell*  are 
operatedjbj  ordinary  Leclanch^  batteries,  and  full 
instructions  are  given  with  each  set  for  ftdng. 
Theae  bells  are  £own  in  Hesars.  King,  Mend- 
ham,  and  Co.'s  new  catalogue.  


iA  WAINKUB  IS  sAwnia. 

By  OwiN  B.  HAomNis. 

SO  many  and  various  are  the  uses  to  which  a 
drcolar  saw  can  be  put,  that  there  teems  to 
be  nolimit  to  its  cipadty  ;  bat  havine  heard  that 
the  wrinUe  I  am  alnut  to  describe  u  compuk- 


iideg,  u  shown  in  above  figure,  and  they  may 
bs  placed  in  tha  most  convenient  part  of  the 
house  for  sonnd,  the  aatomatic  contact  maker 
bdn^  placed  anywhere,  and  awaj  from  the  bells. 
Bj  nrnplf  turning  the  handle  of  the  automatic 
ocntact  maker,  electric  contact  ie  made  with  each 


lively  ncknown,  I  set  it  forth  that  it  may  prove 
useful  to  those  who  have  foot,  hand,  <»  even 
steam-power  circolar  saws. 

The  old-fashioned  way  of  concaving  pieces 
of  wood  consisted  in  ploughing  them  lonntudi' 
naUy  in  grooves  spaoed  between  the  springing 


pmnta  of  the  curve  and  sqwm  to  the  chori- 
une,  ai^  than  cleaning  out  the  KtaB  by  haai 
with  a  gonge  and  round  pole  plane.  Anotbr 
wa J  waa  b;  running  saW'lcerfs  and  cleaning  ft 
ont  as  above ;  and  Btill  another  by  running  lb» 
piece  throngh  on  a  big  sticker  with  savtnl 
cutters,  thns  concaving  it  at  one  cut.  The  W 
waj,  however,  is  only  poesble  tn  factories  iriin 
large  machinery  is  used. 

This  wrinkle  is  only  applicable  whan  tbi 
"  stuff  "  is  to  be  sawn  to  a  drcle  ""«H"  tt»i 
that  of  the  saw,  and  the  width  of  ,the  piM 
regulates  the  sphere  of  its  aaefalneaa,  so  At 
narrower  the  piece  the  more  room  for  its  appiios- 
tion,  which  IB  us  follows  :— We  will  lagfm 
that  one  desires  to  concave  a  piece  for  uj 
purpose.  It  is  done  by  setting  and  claaO' 
mg  a  stnUght-edge  on  the  saw-table  in  IM 
manner  shown  at  Fig.  I  of  the  sketches.  Tbi 
wider  the  stock  Qiemore  obtuse  will  be  the  a^ 
at  which  the  straigbt-ed^  shall  be  set.  nt 
instance,  if  a  12in.  saw  is  in  use,  and  one  wiAa 
to  concave  a  piece  lOin.  wide,  R  would  reqsiia 
more  than  a  lOin.  cutting  surface  to  be  eipimi 
above  the  saw-table,  and  to  obtain  this  it  wtold 
be  necessary  to  raise  the  saw  npsafarasitwonU 
go,  and  then  set  the  straight-edge  at  nearlva  ri|^ 
angle  to  it.  To  attempt  to  nw  it  under  these  it- 
cunutances  would,  of  ooorse,  be  dangemis,  andl 
only  cite  it  as  an  extreme  case,  though  as  erwy  dif- 
ferent width  and  circle  calls  for  a  variation  of  an^ 
of  the  straight- edge,  it  would  be  diScnlt  to  Nf 
where  danger  ceases  and  safety  begins.  1w 
only  way,  however,  I  can  suggest  to  appioximatg 
this  is  to  ose  care  and  exact  judgment,  and  tllil 
practice  alone  can  teach-  Thongh  this  wrinU* 
cannot  be  used  to  advantage  on  all  occasitsis, 
still  its  usefolness  most  be  appumt  to  all 
mechanics,  and  it  would  be  wise  if  the^  woeU 
piB;eon-hole  it  in  their  memoriae  until  soM 
augeucy  called  for  its  appUcstian,  when  ths 
knowing  how  to  apply  It  will  (virtne  like)  bs  il* 
own  reward. 

Guppose  the  mechanic  wishes  to  fit  a  pieot  el 
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tbe  job  ont  m  ihown  in  Fig.  3,  which 
n  tMt  it  ha  ont  from  the  pieoe  th«  aio 
ill  obtain  tha  dadrod  oancmTO,  ud  thii 
•  with  the  cinmlar  mv.  To  proceed 
fint  tat  tha  m  lo  that  it  pnijscts 
table  at  a  dittance  equal  to  #/at  its 
art.  A  itnight-edga  of  n^oient 
Lov  ananged,  a>  shown  at  Fig.  1.  In 
I  the  saw  ia  denoted  hy  the  heavy, 
the  itraight  ados  ia  olamped  in  front 
,  and  tha  angle  ia  fonnd  by  having 
it  edge  tonch  the  nv  in  the  ttont 
in  the  baok  being  diitaat  from  it  the 
the  choid  CDoftheaio,Fig3,  at 
N  to  the  atnight-edge. 
ing  ii  now  ready ;  tha  aogle  found, 
it-edge  faitened,  and  tho  aaw  project- 
the  table  height  of  e,  p.  Fig.  3,  \m., 
in.,  as  the  cato  may  be.  Here  an 
pmnt  miut  be  noted,  and  that  ii 
attempt  to  aaw  the  itufi  with  the  law 
diitance  or  depth  of  the  conoave ;  but 
lowered  down  and  fed  up  gradiully 
ta  the  cut."     Thia  meana  that  the 


Lh  of  the  oonoave. 
egfring  iUiutiatea  a  caae  where  the 
onoaved  to  a  aharp  edge  or  ams  at 
mt  ihould  a  nnmbsr  of  "atavea"  or 
I "  to  go  round  a  oonvez  mrfaoe  be 
la  Fig.  i,  it  will  be  neoeeiary  to  pro- 
ilightly  different  manner.  The  job  ii 
latFig.  G,  to  get  the  length  of  the  chord 
Hth  </,  and  Oe  (tralght-edge  ut  to  the 
ju,  fonnd  in  tha  manner  before  d«- 
avugfonndthadiraclionof  the  atraight- 
(  ilsjtoaition  on  the  table  with  a  pmcil 
<t.  The  dotted  lines  a  r)  and  i^  rig.  e, 
tha  ahape  tO'whiOh  the  edges  of  the 
ba  planed.  A(t«r  it  is  oonckved,  in 
aha  oloae  joints,  meacnn  the  length  of 
Bt  the  itraight-edge  back  that  dirtanoa 
endl  mark  and  paiallel  to  the  maih. 
p  down  the  stnuEht-edge,  and  prooead 
before  described.  Better  results  can 
1  it  the  saw  be  set  a  litUa  more  on  the 

the  front.    By  following  the  above 
Bxoellent  work  can  be  done,  and  as  it 

and  labour,  it  is  an  eoouomical  and 
pted  wrinkle. 


ii.'r;3-^ 


BVOKBTAL  TBIOnOH/ 

*— ^'"ir  axpariBunta  dmlng  tiie  month 
Fetrnair,  ISSt,  with  the  Thurston 
ting  maddne,  I  notfoed  the  ease  with 
ixle-boz  oodIq  be  made  to  aUde  lotigi- 
ipon  the  aale  when  the  same  was  in 
Be  Bsveral  boxaa  tried  had  about  14 
iss  of  surAoa  in  oontact  with  the  axle ; 
valionalr  loaded,  with  weight  from 
irds,  and  the  axle  was  rnnningat  speeds 
m  160  to  400  rsToluUoni  pat  minute, 
lonld  be  moved  by  a  pressure  of  loz., 
,xla  was  mining,  bat  repaired  321b.  to 
m  the  axle  was  still. 

box  waa  moved b;  4oz.  with  motion,  bat 
lb.  without  motion  of  the  axla.  A  third 
iiiastiliinlilii  preaanre  could  be  moved 
a  pun  of  Sos.j  but  601b.  would  not  start 
I  ude  was  itiil,  and  indeed,  on  trial,  all 
IT  fbroe  I  oonld  apply  to  it  b;  my  hands, 
A  against  tha  milcliine,  failed  to  start  it. 
lalanoe  waa  nsad  in  these  erperimsnts, 
the  box  in  a  line  parallel  to  tha  axle. 
iplov  forces  anrwhcce  from  160  to  ons, 
pa  I  ,oOO  to  one,  tor  moving  the  same  body , 
ama  load  and  oonditions,  except  that  of 


•  m  a  Heriin.,tni^onng  MUC 


aord^iaiv  p 


waa  offered  in  explanation  ot  it.  A 
ggastton  was  made,  however,  in  relet- 
■Mc-bed  motions,  and  the  like,  which 
vflr  npoD  their  fixed  ways.  If,  as  then 
Bvdvfng  shaft*  were  placed  in  the  bed' 
the   &hle   '"■''  '-    "— ' 


tiis   table    and    its   load 
I,  where  1,0001b.  or   more 
>   do  this  work  upon  the 
1  ■  oi  pianeia,  as  they  are  generally 
nanina  applications  ot  tins  principle  wiU 


Itad  loads,  eepedaUy   where 
he  movenuDt  may  be  required.    To  the 
I  nn^ua  aoUoa,  as  if  tha  loaded  box 
C  was  an  instmctiTe  objaot-Ieesoa. 
>.Ooona  la  (ka  Jtm, 


il  tha  FianUin 


IDXA8  7B0M  THE  8E0PB, 

I  SEND  hnewith  several  iketahas,  which  ahow 
some  operations  whloh  I  do  not  find  general ; 
pecfaapa  they  may  be  new  to  some,  or  snggest  some- 
thins  Mtterinplaoe.  In  Fig.  I  is  shown  amsthod 
BmiOoyedattheB.BndH.  B.B.sh0M  at  Platts- 
manth,  Nebcal^  for  expediting  the  work  in 
getting  ont  eocentncs.  I  do  not  know  whathar  the 
idiema  origoated  there  or  not.  Hcwerer,  it  ia  a 
good  one,  savins  time  and  enabliog  mire  work  to 
be  produced;  the  ecoentrics  are  first  bored,  kay- 
Matod,  and  Bat-sorawad,  so  there  is  no  troulde  in 
Mcaring  them  firzoly  to  the  mandrel. 
Fig.  2  shows  a  neat  and  effeotual  meanjt  whereby 


spherical  work  may  be  turned  on  an  ordinaiT  hori- 
zontal  boring  mill.  The  operation  which  I  diow  is 
a  pair  of  C&rlim  a    '  """""    " 

upon  sharper  oe 


,  whi£^ara  borrowed  tor  the 
The  cutler  revolves  in  one  position, 
a  circle,  and  tha  ball  It  dowly  turned  by 
worm-gear.  Attar  being  toughed  ont  and  flnlahad 
as  near  as  posnUe  on  theae  oentras,  they  may  be 
pat  in  the  lathe  to       ""         ----'•-    -  -"- 


le  (OT  poUihing,  after  which  operation 
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kiai  (nth*  louth  ud  UM  at  tlia&ir  (put  1  grstlr  oblindif  rmi  wonld  isfom  du  vhtthsr  it  will    vu  nhaoilad.  I  nmtvnnr  ntamd  Ik ^ 

iaptn  tsiu  tnnind  for  «Qh  islituceT—  aSscit  tha  ^loiasoT  of  dTDuu  II  I  vlad  tt  Mo.  IS  ud    'WoodhnoH  ud  Bcnoa,  iml  tbey  latamad  ■•  tkat  It 
MB.W.O.I    Tbe  >[>«■  ihonld  be  -OtOIa.,  kDd  -on,  H    in<>llTigfat,uid  that  tha  "lualdDs"  vu  thatUH^    I 

j-BafemuiiiB    AOantlc    O«bla».-Ho»  La.  m.  KiTiMou.  t£^»fii«d.T*iU  Mr.  Bottom  or  Mmeom  Mndlr  tell 

k  ud  othor  put.  of  Amoria,  .nd  hoiri^r       lT«ll.l-BlMk  Tnnlrtl-an Uff  »«*«r lt« a»     SSSto^^lSffTO^t     Btt^f^  ri*»?  M«» 

•Mb  ■MttUarAlw  the  nUM.  of  ™op«l»  » rooip.  ^r  . q«i.4-dffi«,.  Njok  «^-o«  thrt  wUl    SSL m . dSlS-tociI.*...    ""'**'     "•*■* 

■bun  I— Buow.  Hrj  la  *boat  an  nlnntti  t    At  amt  I  mika  Man  ta 

LlS^r^„?.'S?'"-T;^;^M^^S^"  «»«»■   lh«^trtoahofTW»*l'«*«»dof  wrtohh-but  ■ 

^uofaumplaAppuMottDrnokliiiabkbTs  iTSemotowMtgrii^ii.wlilohlemootdor^ WoSStha 

"""^  iiddltiao<i(blii>mak*itadMpabUdtIl*i>,iriiMblMt  CHEU. 

l-»milw»y    8Iea*lltn».-To    H..  -H.  H.  ».  ,,  ,^ 

irSX'iidiSTiSS^lSfJS^ifS^-  _l^£;it^ffta,"SS^S?S:^^SA"o:Sd    *-  ™-™H-«-iK7ttrd~t»«t »- j. 

taa»U  SolanoliL— lOay  tlun^*  to  Kt.  (or  Ko.  »  LmUmu**  edlii  ••  m»  wife  ia  a  gnat  ■!«■« 

hit  mdf  UHwer  to  mT  qnoT  (No.TUBI),  fnna  AaomatlBii  in  1« -io  foot,  *U  onr.    Bh«  fanaUr  TBOBIW  XOOLT.— BtT.  ai.iaT¥, 

laDOtqnita  itatad  what  I  wut.    I>)woldtik«  ouble to (tt about, bat  It  1*  har kntia noat,  and  I  HoB  -.-^ 

•tavbataavim  and  nltaga  anoh  aooll  will  BotUBg doia hern miuh  good  aa  dMttto  battatr.    Ai  a  ■ 

iiat  I  an  know  what  alie  af  drnama  It  woold  taadtr,  woold  nn  be  ao  k&d  aa  to  tall  mo,  aa  th>r  aoat  to 

a  work  about  ICO  ol  noh  ooila  in  paiallal  or  madiloknpbaTingnewoua,  aadlarnkwotklu  man. 

:  ahoold  alB  ilka  Hr.  Botuma  ta  gtr*  t>»  nila  **  taj  wifa  take)  mr  itrais  calla,  aa  bai  li  a  bad  oaa  I 

ha  wladiu  dI  wleaoldi.  aa  I  haTe  a  lot  <rf  booki  L.  O. 

ha  wladlag  of  the  abom.-BiBMiii>^.  ^^4  ,„  aanmulator  platei  bud,  n  aa  it  wIU  not  break 

I— Fkpar  Pnlp.— b   it    powible    to    nunld  up  when  bain;  ohargvd  I    Willadfnaioi],  monp.,  ginog 

Ip  into  anr  ahapa  or  form,  without  it  balof  tun  in  TOlCa  and  It  aiDp^rea,  charge    twenU  aaoamalaton 

lwdr7ing«;Unden— Itnibawt-S.T.KiiociLB-  joined  in  Hrlea,  the  pLatea  being  6bi.  br  tin.,  and  liictaaa 
m  aaah  oelt ;  and  how  inanr   90a.p.  lampa  thej  woold 

l—lnouulafoent    Plktlnam    Wire.— To  ^kl,  aadhowlong.aftw  beilig  lafir  ohaigedl-YoOKO 

nwB.— I  am  obliged  bj  jonr  reply,  and  ihonld  Ki,«JT»ioi»». 

■!?4.  J?^ i?H,?"«"  ™  f"i"   ?*  "■!l"i<!^       p«14.]-aiilok-*ettliiBPnttT.-Cao»ii*thli«be 

ali     brHr.  Preeoe  aiatoberoaml.   Xj  object  added  to  oriinair  dhUt  to  make  it  drr  hard  in,  aar.  a 

MIAaoalaatnoolnr^Mtar  OB  aelToiiitoarTT-  week  t    I  want  to  nae  ft  in  plHei  where  it  wiU  be  oaarfr 

ftlMm,t]uaiAialTottagabriBg|«aanillTabffiiC  an  inch  deep.    That  mnallT  wld  would  take  at  laaitita 

Hm  battCTT  at  W  Mlk  H  dlaeb^ng,  aa  the  monthi  -P^Biiion. 

^aS,  SrJStt'.^fiteiS^S^SSS      (7lSl6.]-Tb«Ui.».-Wma»7<rfourtaaaa«d«oribe 

Lud  ait  o^w  with  a  laoD.  taUac  abont  two  liow  Char  tin  iron   and   eopper  ■tamplnga.  fte.,  logrt 

B^StaSttKlibS^'tatalL^S^  Jh™Wjbt»dBnooth!    foej  tell  me  &  maaom^ 

n\  te  fhtm^hii  tbrmi|[h  a  nnmnlatn  (llai.  H  inij  ?|?iiSiS-S.*im£BSlto"~"liui  ?^ 

f?S.%2?tS5S:SSri*?T!S!?  Jl^Jil^       LTai8.1-Dl«ortcnil«d  So*p.-I  h»»a  latalj  Um 

SI.IS2!lES^.71^^fc™:rL^Sf^  makingamalllablBtaofBe^intCfollowingmannar;- 

iSTSSS  N^?C™  ™™;S^t^-  TiUow.  100  parta;  SG  bo.  o.  nda,  SO  paita;  water  SO 

5£J3S^„  Shwo^Jw^^^S^^  -^  P*™  1»*™«  !  ^•""Vb.t  to  thaba.  aJTroik  into  eJean 

ptoaaomWo.»7aW.O.ofpUtmnmnqnii8T-  t^^nld.    Ou  niuailng  from  mould  and  axpoaliv  to 

(he  air  for  aboot  U  bonn,  tiie  nrfaae  of  the  ao^t,  par-  WMM,  /nmet, 

f— Ont-offof  Steun  In  Oyllnder.— What  tieulatlr  the  adgea.  tuna  to  a  diitr  bnwn  oolaa.  Ooold  1.  K-Kt  I.StakaPfa] 

itpopaUiBot-iiffof  itaam  now  cmplajsa,  and  aor leader lofDim  ma  of  the  oaoae  of  Ihle,  and  howl  t.  Q.EG  (cb).  S.  KtakeaQ. 

■borof  (tiDka  doea  the  platan  of  aam.orlmder,  might  remedjr  it  1 1  Buy  mentdon  that  that  mrtus  whteh  3,  K-B  8  matea. 

[•ktlTBpsminBlel—H.  P.  ianot  iD  dnwt  eontaot  with  the  air  ntaina  it*  Batumi  (a)  1.  F-Qfl(dU  [>)■- 

IBnriu  me  oT  the  best  and  moat  eaonomical  '       -*p  '  '  i.WM-tf  tf.},\  a.  ■ 

fmdoeuw  amor  atone  of  large  pieou  to  Mm-       [TlSlT.]-01kaiiooB.-Theahare«of  a  baildlagwieie^       _*■  M  waesn  icnj  "=. 

im  In  gram,  aaj  from  No.  8  to  eo  and  BD>a,  and  ran  from  1  to  499.     Ii  an  approprlatlan  oondniital  ai        There  ihonld  be  a  B  P  at  4  5.    Tboe  1^  howBrai,  a 

are  plaead  ton  b^'. 


WUta  to  plar  and  mate  la  twa 
BoLVnmrMUDS. 


aolutfaw.  i.  BtakeaP. 


bDBdnda  mmcns  to  ooBBiapoifDBm, 

CouBOT  aolutlani  to  1!S1  by  D.  Haokar,  to  UM  br 


l-Mlorowoplc-How  oan  I  apllt  aalanlte  '''''t^^^^^  ?'  ^^ij!^\!Sh 

iSSys.sst'rtf^'^iS'rrh.rto'Se";:^  '^"^^^iV^^W^^^^.^^- 

-«™-  d^T™e^'b^b^S5g^'JSS"tb5tidSl?'.:^  J.A.lI.i™Tgood),toHM 

}— Iffakal  111  Stasl.— ItHmeof  onrohemlcal  ending  with  the  unite,     for  Inatann,  «,  S,  and  t  would  D.  UiouT.—Thanka  for  the  problem.    Wa  bopa  to 

'!™?J'W'' ••**'"'" ''**™"'°*°B  """  P»^  maanawiufofNo.«S»,OWfotHo.«»,00»r«Bo.  fcand  itart  throe  more  toumoja  ahortlT,  partionlam  ol  iriileh 

ttnlokaltnaiampleotataalaeiitmebrafriend.  boob.    DonUa  ban  bean  expreaaed  whethv bolden of  wtll be dnly  aanoanaad. 

mtoi^  that  natal,  I  thOBid  fe^  obliged     Flaae  unite,  tana,  and  hundrad*  thara*  (ona,  two.  aod  thne-  w.  Jar  aad  I«..-Qam«  l-^i-g  iqi  to  PNbUm  Ui8 

mathematical  ttadeta  phiue  gira  their  Tardi«I-8Tai»-  priaa  ottawd  bj  It.  luibert  f or  the  ahortcat  ^tna  le*d- 

}— KUk  AikAl7at>  OertfSont**.— Can  any  '•owictt.  mg  up  to  thli  potttloo  la  DOW  eloead.    The  ooaipatilan 

HBden  inform  me  in  aimple  Luigu»«a  howihe  [7t618.]-IiiiliionB«,— To"THBliTD»i[rDiH™»ii«."  at*  *.  Jar  (ST  mOTeaj.Uiik  £«  mOTfa).  and  0.  W. 

iUf  ■miUdiffanBeealDaaMoatot  "  total  aolida  "  — Wouid  you  kindl/  siTs  the  proper  tteatment  for  the  Mtddlehia  [49  mona).    na  prua  u,  tbtcaton,  aVaidad 

BaalT^  an  tnaalated  br  our  public  analyiCa  aboTe.  toKther  wicii  the  aymptuBu  whereby  one  «n  dia  MW.  Jay.    no  nun  an  aa  toUowa  :— 

laig*  pawortaona  of  "added  water"  giran  in  Imguiih  uie  approach  of  the  nldemisl    KindJyatato  the  i    p  K  B  a.F-E  t.    i   B  B  3    B-K<L    S.  P^Et4. 

«Tl1n.-aj0BM.  «aot  doeae  andallamatioiia  of  aame  Un  tinoUuee)  I-Aa  jj^^  B  8.     *.  B-Kt  S,  P-H  t.     D.  B-Q  4,  B-B  S. 

l—Flaton  Blnn.— I  ban  a  IOH.P.  aeml-  Ba'W"™-  a.  R-Q  Et  8,  F-B  S.    7.  iSt-a  B  i,  B-B  4.    S.  K-4B  4, 

wbIbb.  bf  John^Bwlar  and  Co,  Leeds  high  rT4»l9.1-Oajlvu  Bow.— I  hare  aome  oanraaboae  B-E  Et  4.    0.  Kt-B  ■,  P  take*  B.    10.  P-K  4  P-Xt  t. 

MM  Ifaie  ago  oaa  or  the  ilnga  broke  in  £t  whkh  I  am  dHmiua  of  uaing  aa  belttnit ;  it  atntahes  ao  ll.  P-aBG,P  takaaEt    IL  F-B  S,  P-B  B.    U.P-BT, 

Mk,  BDd  mr  aaginecr  baa  made  one  wide  ring  much  Indrrweatbar,  howeTir.aa  to  beTerytroutdeaoms  B-B3.    14.  P-B  8  {B),  P-K  B  4.     IS.  P-KC  8,  P-B  S. 

i(  two,  and  Bot  TOT  mil  fitted.    Tbaoyllnder  C^  anyearmpondfDt  kindlTtellmeofanyinaterlalwlth  iS.  B-BS-B-Baq.    17.  Kt-K  ft.  B-B  «.    lS.P-S4,Xt- 

•  laart  Ut  out  of  the  round,  it  loatt  a  deal  o(  which  I  can  paint  or  dreaa  it,  ao  that  Tariatkma  in  the  B  S.    M.  B-B  7,  Et-Q  B  4.    W.  B-B  4,  KUQ  «'  (alil. 

adtkeaaigfaicar  bti  it  wUI  wear  to  that.    Whut  qnantiCy  of  moliton  contained  ia  the  atnBvphete  will  it.  P  taka   Et,    B  takca  P.     K.  K-K  1,  P-B  Slab). 

>kBOWla,«nddItBotbebetterwithtwoliiigais,  oot  afwtitt -Hoai  Pira.  1&  E-K  8,  B-B  S.     M.  B-E  B  E,  E-S  1.    H.  O-B  fa, 

BMrornat  oaaC-inHiriagaare  beat  lonae^thc  „..^  i    -a^           r^             r..                   ^       ..=  ^,  r-O  4.    IS.  Et-B  8  [<ih),K-as.    V.  F-Et  8,  Q  takaa P. 

tetbattowhathahaapBtlB.    ImoattellyoH  .  J'"M.]-BbonyPiano.--Can  any  reader  taudly  »  k-k  B  8.  a(B 61 -Et  6.    3».  Et-(l§.IUBl.    10.8- 

boOK  Ja  a  large  one,  bntatlUhaa  a  tendency  to  ™™\T,.   .  J!  a'lifL"'  '?2?.  P'^-.Ji            2?  Kt  8,  P-B  S     81.  B-E  B  T,  13-r  takaa  P.    SLO-BI, 

I,  eoBtalalu  a  new  theory.    lahaUbegiadto  f»o"i"ie  C,HjO||  arolrad  in  .ubjooUng  glysertne  to  a  tion  IniaSiatopiwibl, 

ttatb^tberelnaxponAdedia  tenable  or  BOt.  ?^*i,^KTeoluW?i^-"N^BciI*'      '*''*'^  P.  H.  ViLHaVT-Ti 

]-Oomdm«lB«.--Will  any  kind  reader  gin  ^^  !?■'*:?  ~,'^?^'  ""'  "' 

MHMfl  how  to  eondenae  the  ateam  from  a  Bio.  J^  S^nh™  nS! 

any  fv  my  boiler  about  IDOyBida.     WiUitbe  'oiutermiBala,  inth  telephone  bung  on  ho<*  in  omOe^ 

taraa  toeondaoae  the  eih^»aatopump  •Wf' ««■  "  a.t"™tter  aa  wofl  a.  reod™.    Wh^  ,_— _--^^^^^ 

ataOut    A  noghakOA  would  oblige.-*.  bL  ("iJla  •«  mo«  hkely  to  ownr  in  ^  tMt™«nt,  and                             

.     -.  .  _        .       _                         ^  bow  many  battane*  of  I.ecUiKih4  type  ihoald  1  laaalre .  ,    ■                   .       _■  n     «_i. i_    _• 

]-OU-Om  tor   Bnrlne.— I  am  unable  to  tor  the  aignal  beUa  for  a  diatanoe  of  about  SW  ya^t-  TBBUUbntone  way  to  gat  the  fullTaliieof  a 

BB  B.  .»_M_f  n,^.-^  f™  . ,_  r  T,   .  machine,  aod  tliat  is  to  k»ep  it  in  good  raplir, 

clean,  wsU  oilad,  Mid  t^en  care  ol.    tjothiog  mint 


I     It  ia  aa  inatrunwBt  with    diajram  of  IBS.    There  ia  itill,  how 


■■B  ^  aaoDOBt  of  diatanea  from  town  aupply,  J.  B.  U 
Witaboutlg.F.IahooldllketoBMgawm|tIne.        ,,„„, 

ttaaad  toad*,  ao  aoold  make  the  engiBeTEut  I  ^"J?";K 

aatothaiBa.    I  ham  heard  that  a  good  gu  for  ^^T^- h 


.]-TttDlii»  tha  OoirliiA.-Will  «)me  ona  ="*?! ''^ ,?!!*'•  SIT^' 

alonn  me  how  to  Dioceed  to  tuae  an  ur  jrina  macbinarf  liks  neglect. 

«e"iin"be  obUtoedTiiiiridiB^'ligbting  'J^  lli*!; '?'£Lr  "^^r  ^tJ"  '  *"'      ' 

&1  fad  oblM  tor  inametlaaa,  with  roiwD  "tartfrom  thalowwt  nolel-J.  W. „        _                     

'JS^L  ,  TiL  ri**  '. '"  " i^^  ?'  *"  1T«2«1,-Water- Wheal«.-CHTen two wrtw.wheel.,  to'Saniual  Horftis,  tor  a  prooiaaof  'making  potaah 

«s%'tiit'd:is^'°Ba",^S^n'iJiS  ^e'^t^ofrtSs.^StSSiii^Sr^.tS;  r-?i^',"5;^^f'^'^*'^'EF!rS 

«lwot.    Theonlletfor  mTUm^laayery  top  tSr  minute,  which  wheJiSldottSiDrtTOkin  *"■     Only  throe  patent!  ware  granted  m  the  flnt 

1  Ipntaomaot  that  mto  an  old  oil  feeder  and  given  time!   FrioaoB  not  ODo*ideied.-J.  K.  HooDHBa-  T«"-     They  average  75  a  day  BOW, 

?f."*y??/S'?"??'  »??^  .^,.""^''''?  rmo.  CoiONaLKosLOWSuhaadiacoTBredafrerti-wator 

Sa^SSaiSS^^S^^.^^      "^  [T«lS.J-Pa,ilt,    m    AoMuntdator-WiU    Xr.  laketo  the  *.uth  o(  the  Seaof  Aral  in  the  de^aa- 

.    _ Bottooe  or  eome  other  elHtncal  eomwpoadent  help  me  In  sion  known  a*  Aibn-abir.     It  la  led  by  a  gtreaio 

]-^IIyOtt«.-ToUB.Bi>TTOin.-Iammakiag  iho  following  aatttrl    1  bought  at  Ueaar*   Woodboaae  running  from  the  mar^ea,  which  are  OTerflowed  bj 

SJSj^SaSllSllie^^ia  iT/'plt  S^lt^t^A  ,S'?«T™"".'"r  V'^  ^3T"^  thaAm^Da.ia,to  the  ii>rth.ea.t.     The  lake  aj^ 

^SSta£:^tTj^^^^:.'t^^t  tTf'^'S™r^i^.1''<XiaJdJbfi^S?.^;^5  peaiatobapSofthefwrnargreatAralianbaa: 

illl(a.KIA.ir.O.    How  aa  I  fiod  difflcultr  in  work  fornfaoun,' butattbeeodof  afoitBight,altba^i  whloh  ha*  beooma  laolatod  thiODgA  the  p 

™t«iHl*«iliaotWBd  win  han^Iwaoldbe  ithadbaaa  uiad  bualy  fire  mlnnta*  a  day,  tiie  iibmiii  dryingol  thia  region. 
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SOW  TO  COVST&UCT  A  OTAATER 
CHUnVO  CLOCK —ZU. 

!l  mj  last  then  vas  ui  error  in  the  colcula- 
tioD  leUting  to  tlie  peodolum  length,  t^ 
Thicli  I  hare  alnady  called  attention  in  the 
oMiMpoDdrarae  ooliuuiui  (p.  IGI).  I  thonglit 
it  best  to  refer  to  the  niatter  here,  in  oaee 
■ome  leaders  m^J  have  overlooked  the  letter 
in  qoMtion. 

Auo,  in  the  mean  time  some  correspondeats 
haT«  Btated  that  gong-mokers  have  a  theorj 
flwt  t^**  proper  point  at  which  the  hammer 
JiinTiM  itrike  tae  gong  is  indicated 
perpendionlar  Una  through  the  centre. 
qnito  aware  tliat  thie  is  vtnj  near  to  the  point 
uoattained  by  trial,  and  a  reference  to 
fi^.  92  (p.  129)  ahows  the  hammer  in  that 
pMition.  Bat,  at  the  same  time,  I  think  it 
aapamda  more  on  the  length  of  the  wire,  and 
tha  oompaiutive  anmber  and  size  of  the  tnma. 
At  all  eventa,  for  a  gong  of  the  uanal  pattern, 
the  role givenaboveie  approximately  correct, 

The  entiie  clock  movement  being  now 
OMajilcfted,  the  platea,  &c.,  can  be  given 
their  £nal  polish.    First  remove  all  screws 


■nd  loose  ports,  then  put  on  an  even  sur^MO 
vitli  water-of-Ayr  stone,  follow  this  with 
zottenatone  and  oil,  and  finish'  oS  with  dry 
obalk  and  brash.  This  will  bring  them  np 
to  a  nice  polish. 

A  word  or  two  as  to  the  application  t 
to  olooka  may  not  be  out  of  place  here. 

It  too  mach  is  applied  to  the  pivots,  it  runs 
over  the  platea  and  stains  them,  instead  of 
ivmaining  where  it  is  wanted.  It  is  best 
WpUed  by  means  of  an  "  oiler,"  something 
like  tiiat  ehown  in  Fig.  99.  It  consiste  of  a 
■fatti^t  piece  of  steel  wire,  about  4in.  long, 
hammered  flat,  at  A  to  hold  a  minuf«  quan- 
tity ot  oil  when  dipped  is  the  oil-cup  oi 
IjotHe.  A  drop  of  red  sealing-waz  on  the 
oilier  end  serves  as  a  handle,  and  distin- 
guiahes  it  from  any  other  piece  of  steel  win 
aa  Uie  bench. 

Only  the  best  dock-oil  should  be  used.  It 
am  be  obtained  at  olodk-material  shops,  or 
through  a  local  olockmaker.  For  the  large 
piTota  [the  fusee  and  barrel  pivots),  this  oil 
OHi,  wiQi  advantage,  be  thickened  by  the 
addition  of  a  very  nnall  quantity  of  some 
'  IhiAer  oil,  say  oliva-oil,  which  should  be 
Biat  carefoUj  filtered.  For  the  remainin 
parte,  nse  the  tnl  aa  it  is. 

Tha  oiling  of  a  clock  is  so  important 
matter,  that  I  think  it  will  be  b«it  to  nm 
over  the  whole  movement,  and  point  oat 
where  it  should  be  applied,  and  where  not. 

To  b^io  with,  tne  mainsprinKS  require 
jdenty  of  oil,  both  on  the  coils  and  on 
Mucrel  bottom  and  cover.  This  should  be 
thi^ened,  as  above  explained.  The  barrel 
aibore  where  the  barrels  revolve  upon  them 
moet  have  a  tmall  qaantity.  The  fusee 
flliakwozk,  Uie  great  wheels  and  keys,  where 
Qiey  turn  upon  the  fusee-arbors  and.  rub  the 
fnoee-bodiee,  most  have  a  little  of  the  same 
oQ.  The  itet  of  the  train-wheel  pivots  must 
hare  the  oil  nnthiokened  by  any  additions. 
Iba  pallets  require  very  little ;  if  much  is 
put  on,  it  only  rune  down  the  'scapewheel- 
teeth,  and  leavee  the  points  dry. 

Other  parts  re<iairmg  oil  are  the  [tins  in 
]pii- wheel,  warning- wheels,  and  minute- 
irttael,  the  minute-wheel  pivots,  poinfa  of 
oontwit  of  laok-Bprings,  hammer- springs, 
fto>,  ftils  of  hammer-stems,  joints  of  stop- 
Wtffk,  and  faoea  of  gathering  pallets. 

TtUi.  XJZL-Ko.  isas. 


No  oil  should  be  applied  to  the  etnda  on 
which  the  racks,  hooks,  &c.,  are  pivoted. 
If  present,  it  aets,  and  fixes  the  various 
parts.  All  pinions  and  wheel-teeth  must 
oe  quite  free  from  the  least  trace  of  oil. 
Where  the  crutoh  engages  with  the  pendu- 
lum the  pin  should  be  sbghtly  greased  onl^. 

If  the  clock  is  put  in  a  h^  where  it  is 
exposed  much  to  damp,  the  entire  steelwork 
had  better  be  ceased  ^ghtly  all  over ;  but 
if  placed  iu  a  dry  position,  let  every  part  be 
poushed,  and  kept  perfeotiy  clean. 

With  an  ocoasioual  divp  of  oil  on  the 
pallets,  the  clock  will  nm  safely  for  about 
three  years,  at  the  end  of  which  time  it  will 
require  a  thorough  cleaning,  and  freeh 
supply  of  oil.  If  left  to  run  maoh  longer 
than  this,  the  pivots  begin  to  ont,  and  Uie 
holes  wear  oval. 

If,  by  any  oversight,  a  pivot  is  Uft  dry  in 
the  oiling  prooees,  it  very  soon  ruata,  and 
finally  fixes  itself  in  the  liole,  slopping  the 
dock  altogether. 

48.~Tha  Oaae. 

The  pattern  and  materials  can,  of  oourse, 

be  anyuiing  the  maker  likes,  but  there  are 

a  few  pointe  which  must  be  observed  in  all. 

First,  it  muat  have  four  firm  feet,  as  far 
apart  as  possible.  Small  knobs,  placed  several 
inches  in  from  the  edges  are  a  great  mistake, 
and  it  is  astonishing  to  note  the  large  nnmber 
of  docks  BO  fitted  whose  peiformaaoe  mtut 
BuSer  more  or  less. 

Seoond,  suffident  space  must  bo  allowed 
for  the  tones  of  the  bells  and  gong,  and  means 
provided  for  the  sound  to  escape  without  at 
the  same  time  letting  in  dust.  This  is  usually 
done  by  means  of  metal  sheets,  pierced  or 
perforated  to  any  desired  pattern,  and  placed 
m  the  sides  and  back  of  uie  case,  backed  by 
silk  or  some  aimiia'-  thin  material. 

Third,  the  case  must  be  provided  with  a 
glass  door  in  the  front  for  the  protection 
of  dial  and  hands,  and  to  keep  diut  and 


damp  from  the  steel  work,  &c,,  underneath 
the  dial.  Also,  it  must  have  a  door  at  the 
baok,  largo  enough  to  easily  admit  of  the 
movement  being  taken  in  and  out. 

The  usual  method  of  tbdng  the  movement 
in  its  case  is  by  screwing  it  firmly  to  a  seat- 
board,  which  elides  in  two  grooves  in  the 
side  of  the  case,  and  securmg  by  means 
of  L  brackets  screwed  to  the  naok  plate. 
Or,  the  seat- board  may  be  a  part  of  the  case 
itself,  and  the  movement  merely  set  upon  it 
and  secured  by  the  brackets.  In  any  case, 
it  must  rest  upon  something  perfectly  rigid, 
and  be  fastened'in  such  a  way  as  to  predude 
an^  possibility  of  vibration  or  permanent 
shifting. 

Fig.  100  shows  a  general  view  of  the 
ordinary  run  of  bracket-dock  case  to  be  met 
with.  The  material  is  either  some  orna- 
mental wood  or  else  a  hard  wood  eboniaed. 
It  is  ornamented  by  brass  mountings  and 
gilt  lines.  The  majority  who  make  their 
own  oases  will  perhape  be  unable  to  produce 
an  exact  copy  of  one  ot  these,  but  may  get 
some  useful  ideas  as  to  general  design  and 
arrangemeat. 

This  completes  the  description  of  the- 
braoket  dock ;  but  before  passing  to  the 
weight  dock,  I  should  like  to  add  a  little 
further  explanation  regarding  a  few  things 
that  several  oorresponoents  have  written  nto 

Oontrary  to  my  expectation,  1  find  that 
there  is  a  de^re  on  the  part  of  some  readers 
to  cut  their  own  wheels,  £c.,  and  they 
accordingly  want  to  know  the  "  pitch,"  that 
is,  the  number  of  teeth  to  the  inch  diameter. 

In  this  clock  there  are  two  pitches  used, 
viz.,  -10  and  42.  The  wheels  cut  to  40  to. 
the  inch  are  those  whidi  run  with  pinions  of 
eight  leaves,  with  the  exception  of  thew/ni/ 
ftisee-whctl,  which  is  42.  All  other  wheels  ' 
are  42.  The  pinions  of  eight  (for  wheeb  of 
40  pit«h)  are  of  the  size  known  as  t.  Th» 
oentre  whed  pinion  of  eight  (for  pitch  of 
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HAXIVG  PLATED  OE  FITCH  CHAINS. 

PITCH  dikuu  ITS  now  in  TB17  common  me. 
I  IM  their  menohctare  every  day,  and 
think  BD  uticle  oa  the  subject  may  be  of  Mnue 
intsmt  to  tie  re&den  o(  the  Ekoluh  Ubchakic. 


^ME^IMBMk- 


FIC   1 

example.  In  chaini  that  have  to  tn 
pvwer,  the  aingLe  platea  in  the  fignn 
c«t«d,  or  liebled,  or  quadrupled  tor 
rtrength.  They  are  eometime*  made  of  iron — 
the  Mit  ara  made  of  »te«l.  The  same  remark 
M  to  the  rivets  D  by  vhich  the  pktet  are 


3!£3.'° 


To  aBTe  the  labour  of  cntting.aat  every  link,  a 
die  and  atamp  are  employed  under  the  ateam 
Immnua.  Fig.  2  ahowa  the  apparatus  used  for 
■tMnpong  ont  the  links.  It  coneiats  of  three 
idMM— a  die-block,  A ;  a  punch,  B ;  and  a  guide, 
O.  Tite  die  A  ii  a  stoat  block  of  cast  or  wrought 
iToa,  pierced  vith  a  hole  a  little  larger  than  the 
Imk.  Upon  thia  ia  dowelled  the  guide-block  C, 
'with  dovela  a,  and  fomiahed  with  two  handlea, 
ft,  for  rapidity  of  manipulation.  The  punch  B 
*'     •      '  '    '       '  .1  >..^i«  ™  n    -«j 


t  punch  19  made  of  steel,  with  sharp 
■qoare  edges,  and  ia  hardened  on  the  bottom 
bee.  The  operation  of  punching  it  aimple 
enough: — 

The  die  A  is  laid  npcn  the  anvil  £  of  the  steam- 
hammer,  the  bur  F,  from  which  the  links  are  to.be 
ituaped — lelected  ol  their  exact  width  and  thick- 
lUMi — is  made  red  hot,  and  slid  alougintheeroove, 
ti  the  aame  width  d,  as  the  bar  in  the  bottom 
of  tlu  gnide-Uock.  The  punch  ll  is  lifted  into 
ptWUiaD,  and  the  hammer  brought  down  upon  it. 
UM  blow  teTera  a  link  of  the  correct  shape  and 
dso.    "Hie  punch  is  lifted  up  clear  of  the  groove 


t  like  all  punched  work,  have  that 
flbtona  uipeorance  which  is  due  to  the  fordng 
in—*"  <ri  the  metal.  They  are  smoothed  on  an 
MMvy  wheel,  and  ore  then  ready  for  drilling. 

lime  views  are  given  (Fig.  3)  of  the  templet 
in  which  the  rivet-holes  are  drillad.  It  is  quite 
■wnnfisi  that  all  the  holes  should  be  alike  as 
nprds  centres  in  eveiy  link,  and  also  that  they 
dtonld  be  drilled  with  the  least  possible  eipendt- 
tora  of  labour.  In  the  cast-iron  templet  black 
tlimn  conditions  are  fulfilled.  AU  the  links  being 
cot  to  the  same  siie  under  the  hommeT,  the  recess 
in  the  block  is  east  so  tkat  aU  the  links  will  just 
diop  in  without  slop,  and  without  appreciable 
jUkj-  The  depth  of  the  recess  is  made  sufficient. 
to  take  two  or  three  links,  a  and  i,  at  once,  and 
a  templet  link,  e,  above.  The  links  a  and  i  tobe 
driUso,  and  the  templet  link  t  ore  cottared  down 
dezfaigdriUing  by  means  of  the  wedge  d.  After 
tbe  holes  ore  drilled,  the  wedge  d  is  knocked 
faael^  and  the  links  released  by  driving  in  the 
sadv  wedge  <,  The  boles  in  the  links  are  maJe 
-with  a  twiat  drill  guided  to  its  work  by  tbe  holes 
1b  tbe  thick  templet  link  e.  In  couise  of  time, 
oa  often- repeated  standard  work,  the  mere 
fcMion  of  the  drill  againat  the  sides  of  the  holes 
in  tbe  templet  link  will  enlarge  them,  even 
ttco^  the  linka  be  made  of  steel.  To  preserve 
0ta  aoaancy  of  the  holes,  therefore,  hardened 
steel boihsB,/,/,  oreoften  inserted.  These  can 
1«  tahm  oat  when  worn,  and  be  replaced,  but 
Is  of  links  can  be  drilled  before  that 


Tb»  t«a^et  is  bolted  down  to  the  table  of  1 


CROSS    SECT 


1 


LONG    -'section 


radial  drilling -machine  through  the  two  holes 
g,  g,  in  such  a  way  that  the  arm  of  the  machine 
commands  the  two  link -holes  in  turn. 

When  the  links  are  all  drilled,  they  are  ready 
for  riveting  np.  This  is  a  labourer's  work. 
Turned  pins  are  used,  prepared  tor  cheapness  in 


a  stud  or  hollow  mandrel  lathe.  Thesepins  are 
shown  riveted  over  at  D,in  Fig.  1.  ITieyare 
riveted  cold,  the  bulk  of  the  work  being  done 
with  the  bond  hammer,  and  the  Bniah  imparted 
with  a  anap  tool  like  Fig.  4,  held  in  the  left  hand, 
and  struck  with  tbe  h^umer.  J',  H- 
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Sootlu  in  bright  gonligM,  but  u  Tuible  ia  the 
wcrt  liter  aimiet ;  Uumsh  it  ia  n«edJeM  to  add 
tint  he  ihonld  b«  looked  for  u  •oon  m  evm  it 
iiduk  enough  to  beolaerTedirith  any  Kdmdige. 
The  Bipect  at  hit  ring  ii  not  nuiteriallT  altand. 
His  angnUr  eqn&toiwl  dianeter  iiiminl«l^jii  fmn 
n-iSr  on  Jane  lit  to  lS-62',  a  uonblr  imjfV- 
ceptible  change,  hy  tlie  30th. 


10  fil-'s 
10  62-4 


1   3S-e 


The  ahort  arc  indicated  in  the  above  ephemerig 
ia  deacribed  to  the  weet,  and  a  little  to  the  noitb, 
cf  the  fith  magnitude  star  x  Leonii, 

The  peniatance  «f  the  twilight,  and  Satom's 
I,  render  the  obeerration 


.dpmpoaaa,  inviaible. 

I*  Tidble  for  tome  lUtls  time  aftar  ninaet ;  bat, ' 
«n  moooont  of  hii  Soath  Declination,  ehoald  be 
looked  for  as  soon  aa  ever  the  twilight  has  auffi- 
ciantly  faded.  Hia  diameter  nbtenda  an  angle  of 
3-8"  throoghont  the  month. 


11 

BigU 

AKeoBon. 

North. 

South!. 

h.  m. 

b.      m. 

1 

13  «-0 

10     10-2 

« 

13  13-6 

10      7-7 

8    43-6    „ 

11 

13  43-1 

10      6-6 

8    23-6    „ 

13  42  7 

10      3-7 

8       3-6     ,, 

13  42-S 

10      2-4 

aa 

13  12-3 

'  10     1-e 

7    23-7    „ 

Whence  it  ■wHl  be  aeea  that  Uraniu  is  itiU 
dtoatad  to  the  Eait  of  Spica  Virginia,  and  ia 
takvttlliug  backwards — or  in  the  diftction  of  that 


Souths. 


Hajba  looked  for  with  the  beat  chance  of  gucceas 
on  Uia  7th,  13th,   15th,    18th,  20th,  and  23th, 
thooigh  twilight  and  moonlight  are  boUk  agauut 
thaii'  obaerration. 
Qiawiwleh    ■■*&    Time   «f    SoDthtag'    of 

■l«bt  of  tha  Priaoip*!  Fixed  Star*  on  the 

msbt  of  Jane  lat,  ISSl. 
Star. 


q  TIiMB  Majoiu. 

Axctntua 

m  Libna . . 

a  ConMUB  Boraalia 

a  SwpwrtlH 


■  OpUnch) 


.."12  28  j 
..'12  49 
of  the  2nd. 


^Dia  method  of  fiodinK  the  Greenwich  Mean 
Time  of  Bonthing  of  either  of  the  itan  in 
the  aboTB  list  for  any  other  night  in  June,  aa 
«lio  that  of  determining  the  Loou  Initaitt  oE  ite 
TrkiMt  at  any  other  atatian,  will  be  found  on 
p.  3<8  of  Vol.  LU. 


WnirS  IKPBOVED  TAIVX-QSAB. 

IT  ia  well  known  that  allhongh  nuuiy  inventon 
haTS  devoted  their  attention  to,  the  improve- 
neat  of  what  ia  geneiallf  known  aa  Talre-geM-, 
i^k^  laclndef  Uie  oonteol  of  the  steam  supply 
to  ^lindan  and  the  rereiaal  of  the  motion  of  the 
'here  ia  iliU  room  for  other  devices,  and 
gly  we  And  that  inventions  of  the  kind 


of  tlia  kfaid  which  ii  a  reversing  gear  for  stMm  __ 
«tter  auittva-power  engines  intended  to  dispense 
-jritt  ^  aoe«Biric  link  motion  or  other  forms  of 
^|M>,  and  to  replace  them -with  a  simple, 


strong,  but  (fill  an  effiiuent,  Talve-gear,  readily] 
nndenitood  and  oconpjing  leas  room  than  the 
eccentric  link  motioD,  while  at  the  Hme  time 
having  an  enlin  abaenoe  of  complicated  | 
mechanism  or  ddloate  paita  lo  common  m  other 
forms  of  rsveising  Talvo-geara.  Aa  will  be  seen 
from   the    acoompanylng   drawings,  the  valve- 

i->  anh^mt^A   \twr  Tnoanfl     ^  f^Q  SlidO-blOCt 


main  ball  (and  alav  the  bearing  and  anti-friotioQ 
balls)  to  atiok  or  cei  jammed  in  the  above 
castor :  alio  that  there  is  the  leaat  possible 
friction,  and  that  the  castor  will  bear  an  enor- 
mona  preaaom  without  injury,  and  that  it  can 


double  Uie  angls  of  advance,  and  also  the  amount 
of  vertical  movement  given  to  the  slatted  levw 
and  the  onter  end  of  the  driving-rod  0'  when 
reversing.  Tlie  angle  A  B'  D  representiQg  the 
angle  ofadvinae  for  the  backward  motion  of  the 
engine,  and  Hie  angle  A  B'  C  representing  the 
angle  of  advance  for  the  forward  motion  ol  the 
'  In  Fig.  1  the  gear  is  shown  in  inch  a 
as  to  give  a  lorward  motion  to  the 
F  ia  the  reversing  shaft  K  is  the 
.  lever  carrying  the  slotted  lever  by^eans 
of  tte  pivot  G,  as  before  mentioned,  and  K'  ia 
the  leversiug  lever.  It  will  be  seen  that  if  the 
radius  lever  E  be  lifted  up  (carrying  with  it 
the  slotted  l^ver  A'}  so  teat  its  centre  will 
coincide  with  the  line  F  O,  that  the  slotted  lever 
A'  will  be  changed  from  a  lever  of  the  first  to 
a  lever  of  the  second  land,  and  that  a  motion 
ly  opposite  to  the  motion  previously  given 
be  given  to  the  valve-rod,  and  that  motion 
will  be  in  advance  of  the  motion  of  the  engine 
equal  to  the  angle  A  B'  D  r^reaenting  the 
angle  of  advance,  and  thereby  givmg  an  opponte 

.        not  confine  himself  to  this 

particular  method  of  applying  the  invention,  aa, 
for  instance,  the  same  result  could  be  arrived  at 
Ij  employing  on  eccentric  tor  actuating  the  gear. 
The  radius  lavsr  X  might  also  have  the  centre 
upon  which  it  rocks  placed  1       ~ 


straight. 


%  suitable  shoe  carrying  the  slotted  lever, 
ised  or  loweied  in  any  convenient  way, 
.  that  cose  the' slotted  lever  would  be 


fcactically  never  wear  out.  The  inventor  is  Ur, 
.  T.  Dickinson,  joiner,  builder,  and  contractor. 
&0.,  Odlingham,  Newark,  Notts. 


SICEINSOVS  BALL  AVS  9ALL- 
BEAAINO  CAST0B8. 

IN  the  iltoiBtiation  annexed  A  ahows  the 
large .  or  main  ball,  to  be  made  of  any 
suitable  material;  B,  bearing  balli,  three  (or 
morel  in  number,  lo  be  made  of  steel,  placed 
in  the  concentric  «"""!■"■  groove,  which  is 
of  a  semicircular  cross  section  or  thereabouts ; 
C,  anti~friction  balla,  three  (or  more)  in  number, 
to  be  made  of  stoel,  which  are  a  little  smaller 
than  the  bearing -balls,  one  (or  more)  to  be 
placed  between  each  adjacent  two  bearing -balls, 
BO  aa  to  keep  them  always  at  their  proper  [or 
equal)  distance  apart ;  D.  cap,  to  screw  or  other- 
wise fasten  on  edge  of  cup,  to  retain  the  balls  in 
the  cup  ;  E,  socket,  or  any  other  arrangement  to 
suit  any  Idud  of  furniture,  piano,  safe,  &c  The 
maker  claims  that  it  wilt  M  quite  clear  to  any 
mechanic  that  it  is  impoiaiue  for  the  large  or 


FfiHB  VI 
X     has 


scmEDnro's  cycle. 

velodpede  diown  in  the  eoKtavinB  annexed 
_  -JB  been  patented  by  Hr.  A.  W.  Soluedhig,  of 
Turner's  Falls,  Hassachusatts,  the  objeot  bmnsto 
provide  means  for  easily  overoomin;  gradients.  The 
Isige  driving-wheel  has  beariugi  m  a  horizontal 
frame,afi»waid  extension  from  which  dtopi  nearly 
to  the  ground,  and  in  this  portion  is  pivoted  the 
ule  on  whidi  the  forward  wheels  are  momitad.  A 
top,  indicated  by  dotted  lines,  ia  deainied  to  cow 
the  front  portion  of  the  vehiole,  whiui  it  may  be 
made  to  eovec  wholly,  with  suitalde  doors.  Mounted 
loosely  on  each  sod  ot  the  hob  of  the  driving-axle 
are  Adet^i  pnlleyi,  tlw  inner  flan^  of  sadi  pulley 
having  a  radially  prajeoting  extenswn,  as  shown  iti 
the  small  detail  view.  To  «Mh  of  these  eitensionB 
is  pivoted  a  qirinK-pressad  pawl  engaging  the  teeth 
of  a  ratehet-whed  on  the  end  of  the  hub.  Fivotad 
near  the  trotit  axle  are  tnadlea,  which  have  r«a(> 
wardly  extoidnig  rfda  nieoea  in  whieh  are  ^votsd 
pedals.    On  the  ootei  dde  piaee  of  aadt  tieadla  are 
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hint  tliat  if  any  FeUovrB  of  the  Society  ehould  be 
able  to  obtain  these,  they  would  be  valuable  as 
■howing  the  advenoes  made  from  time  to  time  upon 
KoelUker's  observationB  as  first  published. 

The  President  said  he  regretted  to  have  to  an- 
nounoe  that  since  their  last  meeting  they  had  lost 
Beveral  of  their  Fellows  bv  death ;  amonest  these 
was  Mr.  Joseph  Bedk,  wno  was  so  well  known 
throughout  the  microscopical  world,  and  who  for 
many  years  had  been  a  member  of  the  Society's 
Coundi.  They  had  also  lost  two  of  their  honorary 
fdlows.  Dr.  Call  Yon  Naegeli,  of  Munich,  and 
Itof .  Leidy,  of  Philadelphia,  both  of  whom  were 
elected  in  1879. 

The  President  notified  that  the  Council  had 
nominated  as  an  honorary  Fellow  of  the  Society 
Prof.  Thos.  Henry  Huxley,  F.BJ3. ;  and  as  an  ez- 
officio  Fellow,  Prof.  William  Butiierford,  president 
of  the  Scottish  Microscopical  Society,  whose  names 
were  ordered  to  be  suspended  for  election  at  the 
next  meeting. 

Mr.  C.  L.  Curties  exhibited  a  new  fonn  of 
Mayall's  mechanical  stage,  recently  manufactured 
by  Zeiss,  which  gave  upwards  of  an  mch  motion  each 
way,  and  merely  required  to  be  clamped  on  the 
pillar  of  the  microscope  when  wanted  for  use.  The 
microscope  on  which  its  adaptation  was  shown  was 
the  same  as  that  described  by  Mr.  Nelson  a  short 
time  ago,  except  that  it  was  mounted  on  a  horse- 
shoe foot,  so  as  to  give  more  .working  room  below 
the  stage,  as  sugrated  by  Mr.  Mayall. 

Mr.  J.  Mayali,  jun.,  said  that,  in  the  study  of 
bacteriology,  it  was  often  important  to  be  able  to 
moTe  a  preparation  of  lar(^  size  than  usual  upon 
the  stage,  and  it  was  eyidently  with  a  yiew  of 
meeting  this  requirement  that,  instead  of  the 
ordinary  range  of  movement  of  about  ^in.,  this 
sta^  had  been  -made  so  as  to  move  nearly  l^in., 
which  was  effected  by  separating  the  rackwork 
Tertical  moTement  from  the  screw  lateral  moye- 
ment,  pladng  the  latter  in  a  box- fitting  in  front  of 
the  rackwork.  He  noticed,  however,  that  whilst 
the  vertical  movement  was  rapid,  the  lateral  motion 
was,  on  the  conlrary,  rather  slow.  He  should  have 
preferred  the  movements  to  act  about  equally.  At 
the  first  glance,  too,  he  had  been  somewhat  puzzled 
by  the  latchet  arraugement  for  clamping  it  to  the 
microscope ;  but  its  action  was  really  very  simple 
and  efficient.  A  good  point  was  in  making  the 
milled  heads  smaller  than  usual,  and  the  milling 
broader,  which  would  be  found  a  matter  of  great 
convenience  in  use.  Messrs.  Zeiss  had  hit  upon 
a  novel  way  of  accommodating  slides  of  different 
sizes  by  applvin^  a  stepped  base-piece,  into  the 
angles  of  whicn  shdes  of  three  different  sizes  fitted, 
bemg  held  in  position  by  a  sliding  spring- clip  of 
very  simple  construction,  and  which  was  a  novelty 
in  that  connection.  The  expense  was  necessarily 
somewhat  sreater  than  that  of  the  simple  forms 
made  by  Messrs.  Swift  and  by  Mr.  Baker ;  but  then 
a  much  greater  range  of  movement  was  provided, 
with  the  additional  conveniences  of  finders,  and  ttie 
facility  of  using  large  or  small  slides.  This  stage 
was  well  made,  and  was  one  of  the  best  forms  he 
had  yet  seen  of  that  class.  He  thought,  however, 
that  it  would  be  an  advantage  to  have  the  rack- 
and-pinion  work  covered  up,  as  far  as  possible,  to 
exclude  dust,  &c.,  and  to  protect  it  from  the 
hands. 

Mr.  Watson  'exhibited  and  described  a  micro- 
cope  which  he  had  recently  made  specially  to  meet 
the  wants  of  Dr.  Van  Heurck,  of  Antwerp  (see 
Fiff.  and  description,  English  Mechanic,  May  8, 

.  21C). 

Mr.  Mayall  said  he  did  not  propose  to  criticise 
the  workmanship  of  the  new  microscope,  as  he  had 
not  had  an  opportunity  of  examining  the  mechanism 
and  of  testing  the  movements.  He  understood, 
however,  from  the  description  already  published, 
and  from  a  description  he  had  received,  which 
was  about  to  appear  in  a  new  edition  of  Dr. 
Van  Heurck's  work  on  the  microscope,  that  Dr. 
Van  Heurck  had  supplied  the  specification  of  the 
design ;  his  criticism  would  therefore  be  limited 
to  the  design  for  which  Dr.  Van  Heurck  was 
responsible.  The  microscope  was  said  to  be  in- 
tended specially  for  photo -micrography  and  high- 
power  work  of  the  most  delicate  kind.  With  ihese 
aims  in  view,  he  must  at  once  express  his  objection 
to  the  fine- adjustment,  which  was  on  what  was 
generally  known  as  the  Zentmayer  system,  and 
which  had  long  been  condenmed  by  those  who  had 
had  special  experience  in  testing  fine- adjustments, 
such  as  were  applied  to  microscopes  of  the  highest 
class.  In  the  Zentmayer  fine-adjustment,  tiie 
bearings  extended  generallv  from  end  to  end  of  the 
Jackson  linib,  and  in  order  to  secure  a  sensitive 
motion  portions  of  the  contact  surfaces  were  re- 
moved to  reduce  the  friction,  and  in  all  cases  these 
bearings  had  to  be  left  somewhat  free,  otherwise 
the  motion  would  either  be  completely  stopped  or 
more  or  less  irregular.  Probably  no  one  had  made 
the  mechanism  more  carefully  than  the  late  Joseph 
Zentmayer,  in  the  large  microscope,  for  which  he 
was  awarded  a  gold  medal  at  tne  Philadelphia 
Exhibition,  1876,  and  a  silver  medal  at  the  ^aris 
Exhibition,  1878,  .  which  instrument  he  (Mr. 
Mayall)  had  had  in  use  during  several  months.  He 
oould  afi^rm  that,  in  spike  of  Zentmayer's  excellent 


workmanship,  the  fine-adjustment  was  unsatis- 
factory, and  this  he  attributed  to  the  fact  that  the 
system  involved  that  the  coane-adjiistiiiiBfe  and 
lx>dy-tube  were  carried  on  the  deUoate  bearing!  of 
the  fine-adjustment,  and  the  strain  thus  pot  19011 
these  beanngs  soon  introdneed  ahaUnflM  that  «m 
practically  intolerable  la  hifl^-power  work -The 
apparent  simplicity  and  eonMqnent  economy  of  the 
system  had  mduced  manr  opticians  to  adopt  it. 
with  more  or  less  modififlawm,  Dothin  Englana  and 
in  America ;  but,  so  far  aa  he  was  aware,  no  per- 
manent success  ihad  been  attained— the  raoical 
defects  of  the  system  ahraji  cropped  up  sooner  or 
later.  He  had  witnswed  a  large  number  of  experi- 
ments with  the  syvten  oonduoted  by  Boss  and  Co., 
who  acauired  Zentaouiyer's  patent  rights  in  England, 
and  who  had  spared  no  expense  with  a  view 
to  rendering  it  -at  perfect  as  possible,  but  the 
results  were  not  satisfactorr,  and  other  systems  had 
since  been  subst£fcnted  by  oiat  firm.  The  adoption 
of  tiie  Zentmayer  fine-adjustment  by  Dr.  Van 
Heurck  seemed  to  him  a  radical  error  in  th«  nod- 
fication,  especial^  in  an  instrument  intendea  ior 
high-power  work.  It  should  be  noted  that  other 
systems  of  fine-adJnsftnMDt  Ud  been  worked  ont^ 
which  were  apphcaUa  to-  the  Jaokson  model  ox 
microscope,  and  which  were  known  to  be  superior. 
He  referred  particularljr  to  Swift's  fine-adjustment 
as  reoentiy  exhibited  in  the  photo-micrographic 
apparatus  made  for  the  Boyal  Veterinary  College. 
In  the  original  construction  Messrs.  Swift  pla^ 
the  coarse-adjustment  in  front  of  the  fine-adjust- 
ment, so  that  the  delicate  bearings  support  both ; 
but  (upon  his  pointing  out  that  the  mistake  would 
really  be  equivalent  to  that  of  Zentmayer,  Messrs. 
Swin  at  once  altored  the  arrangement,  making  the 
fine-adjustment  act  by  itself,  and  independentlv  of 
the  coarse-adjustment,  so  that  the  bearings  had  no 
other  strain  to  endure  than  that  involved  in  the 
motion  of  the  fine-adjustment.  It  was  deariv  Dr. 
Van  Heurck*s  province  to  have  known  of  this 
improvement  in  nne-adjustments  already  applied  to 
the  Jackson  form  of  microscope,  and  to  have  either 
adopted  it  or  devised  a  new  and  better  system. 

With  reference  to  the  application  of  a  lever  fine- 
adjustment  to  the  Bubstage,  having  the  actuating 
muled  head  above  the  level  of  the  ooject-stage,  by 
which  Dr.  Van  Heurck  claimed  that  both  fine- 
adjustments  could  be  used  simultaneouslv  with  one 
hand,  Mr.  Mayall  said  he  considered  such  an 
arrangement  based  on  a  total  misapprehension  of 
tiie  essentials  of  practical  microscopy.  The  position 
of  the  milled  head  was  most  inconvenient ;  the 
observer's  fing^ers  were  liable  to  be  caught  by  the 
stage  mechanism  ;  it  impeded  the  freedom  of 
manipulation  on  the  stage,  and  it  stopped  the 
rotation  of  the  stage ;  moreover.  Dr.  Van  Mourck 
seemed  to  have  overlooked  the  fact  that  the  sub- 
stage  focussing  motion  was  onlj  brought  into  action 
in  commencing  an  observation,  and  once  being 
accurately  adjusted  was  hardly  touched  again, 
unless  for  experimental  purposes.  The  focaf  ad- 
justment of  the  objective  was  a  totally  different 
factor,  demanding  incessant  manipulation  in  many 
high-power  investigations.  He  could  not  imagine 
what  possible  motive  Dr.  Van  Heurck  could  £ive 
in  view  when  he  claimed  as  a  point  of  utility  the 
faculty  of  using  both  fine-adjustments  simul- 
taneously. Fine-adjustments  had  long  been  applied 
to  the  substage.  Mr.  Nelson  had  had  one  carried 
out  by  Messrs.  Powell  and  Lealand,  by  means  of  a 
cone-pointed  screw  and  stud  mechanism.  He  had 
had  this  arrangement  applied  to  his  own  microscope, 
andhe  regrettMtohave  to  confess  his  disappointment 
with  it,  for  it  had  introduced  a  new  element  of  un- 
steadiness that  was  far  more  difficult  to  cope  with 
than  the  former  difliculty  of  focussing  the  con- 
denser with  the  ordinary  rack-and-pinion,  which 
the  fine-adjustment  was  intended  to  correct.  A 
differential-screw  mechanism  had  been  applied  by 
Mr.  C.  L.  Curties,  at  the  suggestion  (he  believed) 
of  Mr.  W.  Lombardi,  and  this  was  embodied  in 
Baker's  recentiy-made  photo-micrographic  appa- 
ratus, which  was  exhibited  at  the  society's  con- 
versazione in  November  last.  Various  forms  of 
direct-action  screw  arrangements  had  been  applied 
for  the  same  purpose  on  the  Continent.  Hence,  it 
could  not  properly  be  said  that  Dr.  Van  Heurck 
had  discoverea  an  important  point  hitherto  neg- 
lected, and  forthwith  devised  special  and  novel 
mechanism  by  which  an  essential  improvement  was 
effected  in  the  microscope  as  an  instrument  of 
research.  The  general  design  of  the  instrument 
seemed  to  have  been  copied  from  Bulloch's  histo- 
logical microsoope,  and  he  was  surprised  that  the 
single  pillar  support  should  have  commended  itself 
to  anyone  in  these  critical  days.  The  milled  heads 
of  the  mechanical  stage  seemed  inconveniently 
larj^,  especially  when  compared  with  those  of 
Zeiss's  stage  that  was  shown  that  evening.  The 
centring  motions  of  the  substage  seemed  to  be  of 
an  ordinary  cheap  type,  that  comd  hardly  be  com- 
pared with  the  best  right-angled  motions  Imown. 
The  stud  at  the  back  of  the  Jackson  limb  for  fixing 
the  microsoope  on  a  support  when  used  for  photo- 
graphy was  evidentiv  suggested  by  Swift's  micro- 
scope, to  which  reference  had  been  made.  Mr. 
Mayall  concluded  \fj  expressing  his  regret  that  Dr. 
Van  Heorck'B  spedncation  should  have  xesnlted  in 


the  production  of  the  microscope  exhibited.  In 
view  of  the  enomioiit  vnmber  of  microscopes  thst 
had  been  flgnzed  and  deioribed  in  the  various  text- 
books, and  m  the  Journal  ot  tha  tDeiety,  it  appeared 
to  him  that  Dr.  Van  Heurck  had  made  a  moit 
inferior  sdeotion  of  points  for  his  spedfiration, 
resulting  in  an  iostrament  the  design  of  which  he 
(Mr.  Mavall)  regarded  as  much  below  the  standard 
claimed  for  it  by  Dr.  Van  Heurck. 

Mr.  E.  M.  NcOsoli  nid  that  as  regarded  the 
method  of  working  the  fine-adjustment  of  the  sob- 
stage,  he  agreed  inth  Mr.  Mayell  that  the  positioa 
of  this  head  was  inconvenisnL  and  it  might  also 
easily  interfere  with  the  rotaUon  of  the  stage; 
indeed,  he  hardly  knew  why  it  was  wanted  at  all, 
because  when  onoe  tiie  snbstage  was  f  ocusssd  it 
was  done  with  and  remained  tha  same  through  the 
rest  of  the  operations.  whsteM  the  other  adjust- 
ments wm  bsfaig  wwked  almost  continually.  He 
thonght,  theiefora,  that  it  would  be  an  improve- 
msaflf  it  was  mit  on  tha  oCbsr  side  of  the  micro- 
soope, and  on  tha  under  rid%  «o  as  not  to  impede 
the  rotatton  of  Hm  main  stage* 

Mr.  Watson  wM  he  had  heard  the  criticisms 
which  had  beso  made,  but  would  take  one  excep- 
tion to  them  aU-^nsmely,  that  no  one  could  pro- 
perly judge  of  any  microsoope  unless  he  had  tried 
it ;  and  because  it  happened  that  Mr.  Mayall  once 
hsbd  a  Zentmayer  microscope  and  it  went  wrong,  he 
was  not  prepued  to  admit  that  therefore  no  others 
would  keep  right,  knowing,  as  he  did,  how  many  of 
similar  construction  he  had  made  and  sold  without 
even  one  ever  being  returned  as  faulty.  As  to  the 
No.  1  Zentmayer  model,  he  could  quite  nnderstsod 
how  it  was  possible  for  that  to  work  loose  and 
become  useless ;  but  as  regarded  such  as  were  made 
in  the  same  way  as  the  one  before  the  meeting,  he 
had  demonstrated  to  Ids  own  satisfaction  that  it  was 
quite  possible  to  make  a  microscope  in  which  the 
adjustments  were  perfectly  firm,  and  would  remaia 
so  with  any  amoxmt  of  ordinair  usage.  Dr.  Vsa 
Heurck  in  ordering  this  form  did  not  oo  so  wittioot 
experience,  but  gave  as  his  reason  that  the  miao- 
scope  with  which  he  was  supplied  by  their  firm,  and 
in  which  the  principal  points  were  the  same,  had 
been  in  use  for  three  or  four  years,  and  was  now  ss 
good  as  ever.  In  his  letter  to  them  he  said  that  he 
had  microscopes  in  his  possession  by  all  the  bsit 
English  and  Continental  makers ;  but  the  one  he 
had  from  them  had  proved  to  be  so  satisfactory  that 
it  was  preferred  for  use  to  any  other.  He  thought 
that  in  matters  of  this  kind  an  ounce  of  practice  was 
worth  any  amount  of  theory,  and  for  nis  part  be 
did  not  see  why,  if  an  Englishman  brought  out  a 
microscope,  beoiuse  some  one  in  another  county 
made  something  like  it  which  which  wasbsd, 
therefore  tiie  English  article  was  to  be  oondemosd. 
As  to  the  substage  adjustment,  that  had  also  bssa 
considereda  and  round  to  be  very  much  more  eoo" 
venient  where  it  was  than  if  put  under  the  stagey 
and  it  did  not  stop  the  rotation  of  the  stage  for  aoj 
practical  purpose,  it  being  impossible  to  give  ti» 
stage  a  complete  rotation.  Putting  it  round  00  ths 
other  side  would  certainly  be  no  improvement,  and 
he  appealed  to  practical  men  as  to  how  ther  would 
like  to  have  to  turn  round  to  the  other  side  ol  the 
instrument  to  get  at  it.  On  the  points  raised  he 
would  therefore  say  that  his  judges  should  be  the 
people  who  used  that  form,  and  not  those  who 
meraly  theorised  about  it. 

The  President  suggested  that  Mr.  Mayall  had  not 
spoken  of  the  instiniment  which  Mr.  Watson  ex- 
hibited, but  merely  as  to  the  principles  of  ths 
construction. 

Mr.  Watson  said  that  was  just  his  point,  and  he 
maintained  that  it  was  quite  possible  to  maksa 
microscope  on  those  principles  which  should  stand 
the  tests  of  practical  use. 

Dr.  Dallinger  said  it  appeared  to  him  that  whss 
an  instrument  of  that  or  any  kind  was  brought 
before  them,  and  their  opimon  was  invited,  re- 
marks made  could  not  be  called  criticism  if  thsj 
were  not  to  speak  honestiy  of  what  they  felt  tow 
its  merits  or  demerits,  as  the  case  might  be.  Mir, 
Mayall,  their  secretary,  had,  on  his  part,  a  wr 
extensive  knowledge  of  the  microscopes  whidi  hsff 
been  produced  b^  the  makers  of  the  world.  Mr. 
Nelson  also,  on  his  part,  had  a  practical  aoquatntanoe 
both  with  the  construction  and  the  working  of  the 
instrument  sudi  as  few  other  persons  had  the 
opportunity  of  possessing.  He  might  also  add  tiist 
his  own  laboratory  contained  instruments  by  evsiy 
maker  of  any  reputation  here  or  elsewhere,  and  he 
felt  bound  to  say  that  this  form  of  fine- adjustment 
was  not  satisfactory ;  indeed,  for  use  with  the 
highest  powers  it  was  most  unsatisfactory.  When 
thev  haa  a  thread  so  fine  as  the  T^ffth  <»  an  ineh, 
and  placed  upon  it  the  whole  weight  of  the  body, 
the  ultimate  result  could  hardly  be  otherwise  thvi 
as  he  had  found  it.  But  when^  as  a  defence,  it  was 
said  that  the  arrangement  which  they  had  befoM 
them  **did  not  interfere  with  rotation  of  the 
stage,"  it  seemed  as  if  it  was  time  to  inquirei^bst; 
was  meant  by  rotetion.  Those  who  were  engagi^ 
in  spedal  investigations  knew  quite  w^  what  tEif 
wanted,  and  the  miorosoopist  so  employed  loMV 
that  he  wanted  to  oompleteiy  rotate,  if  need  ansi^ 
the  stage  of  the  instrument  he  was  usin^  ffiiewn 
was  that,  when  a  micnNKX^oCthitft^ 
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_  I  natonl 

I   WB   Ma   bj   thaii   wcrk 

Bin,    ■wHvuuuitfi    of  gimt    ikill,    thn 

■ilrononiinJ  poipan  of  Kims  Kut.'' 
4  adTue  asjons  who  uuj  hsTB  bnn 
mI  bf  Uia  itatamgnt  on  which  J 
iBMntmg  to  itnd;  Hr.  Pnctor'i  Boiai  (^ 
m  "  TIm  Omat  Fjninid  "  in  tha  Tolanw  tc 
'.  h&Ta  ntemi.    Thgv  can   haidlT  do  n 

proflL 

og  tba  word  £iMw^«,  W  tha  mj,  wag- 
ma  to  mj  tlut  is  tha  nnmbai  ol  thmt  «cra^ 
rarrant  month  ii  a  paptr  br  tha  Zditor  on 
tabaUe  Conneotlon  of  tha  Pttiulca  with  tha 
ViJ,"  which  ia  worih  tha  pcroial  ix(  tha 
naiBiid  ooanoloffirt.  It  ia  illaitzmtad  b;  a 
otitm  of  ona  of  Mr.  Imm  Bobarti'i  reoant 
itogntpbi. 
ifnid  that  latter  32318  foiniahai  iatamal 

a«Uortat'  _    _ 

\    The  DotioQ  o(  emptoj 
m  the  moon  with 


Dmptojiiw  a  powat  of 
mnnr  of  any  apactnn 
prapotferaui.  Wh;,  with  the  lat^at  ona 
oannraotad,  I  wondn  npon  how  many 
I  tha  rear  a  double  itar  ooold  be  arao 
didned  on' 


'^r;;r' 


in  mi  owD  biBin. 
dT  to  the  treah  qagalion  put  by  "Moon' 
riVAS)  on  p.  262,  averythuig depandi upon 
'  heemplofi  Local  Mean  Time  or  Qreenwioh 
ima.  OfDonru,  on  Jnaeiltititapparmt 
hii  riation  when  the  nm  ii  on  his  meridian, 
■JiiM  initaat  a  Block  at  QreenHii^  wanld 
1.  13m.  49'o8i.  p.m.  It  he  will  torn  to 
ofthB^^uHfifaf  AliTUtnac  tor  Uii(  year  he 

I  why.     At  Gremwioh  appaieot — 

■t  the  eqiutiaa  of  tima  u  Im.  27' 
udi,  at  the  uistaut  of  the  buo'b  aouthins 
j-ragnlated  olook  iroald  marE 
—  *'-'b  that  the  eqoatioo  of 
„  ...  _j  rata  of  0-53T  aeoond 
mr.  Now  the  earth  will  hars 
r  12D1.  22l  before  "Moon'i"  mar 
nndat  the  nm.  and  aa  12m.  22a. 
noiimatBly  0-206  hoar,  tha  eqaation 
lOeaaad  alnnt  O-IU  woond,  and  become 
I8*.,  ao  that  the  inn  will  eooth  at  hii  itation 
n.  27'58a.lo«lmaantima,OTOb.l3m.49-GSa. 
idi  mean  time.  The  nile  given  for  tilie 
lb*  Boon'i  naridtan  paaaage  tuniiihea  loeal 
J,  to  which  12m.  22a.  moat  be  added  to 
ma  Qiaenwioh  mean  time.  Aitroiiomical 
I  are  appUoabla  to  the  obserrer'i  own 
I  and  to  local  time  alone, 
fljto  query  71441,  p.  266,  lam  nnawan 
niteDoe  of  any  other  airangement  for  the 
latlon  of  meteor  radiants  than  that  of  plot- 
appaMnt  oonrae  of  those  obaerred  on  i 
globa  or  chart.  I  graialy  doabt  tha  pos- 
'     onitmdlDg  an    initrumBnt  to  alion 

nd,  notably,  iJ" 

redetennined 


i,  the  26  and  27  Vict.  a.  I1'3,  and 
id  28Viat.  c.  11-5.  He  can  gat  tham  tor  a 
loa  at  the  Qaeen'i  Printeia,  and  thair 
maj  Mve  him  aoma  ponnda. 
1  thrt  "  J.  H."  (query  74478,  p.  267)  doean' 
bu  or  taetannuit.  If  ao,  he  onght  to  givi 
IB— that  hia  brother  readera  may  aToid  it 
t^  appearance  of  Webb's  "  Celaatiat 
Est  Common  Teleaoopea,"  I  much  doubt  if 
it  men  utetul  to  Uie  amateur  obaerrer 
ably  to  the  baoionei)  haa  wpaared  than 
afie  Work  for  SlariJoht  Evaning*,"  by  that 
iwu  aatMnonuirgjjKroocaaional  oontijliutor 
nninmm^  Mr.  w.  F.  Deuuing.  One  con- 
merit  of  Mr.  Denning'a  exceUBOt  book  lisa 
lot  that  it  is  obnooify  written  by  a  man 
£  the  moat  thinougb  personal  tamiliarity 
objaoti  which  ha  ao  locidly  daacribeg,  and 
initructiona  are  baaed  upon  hia  own 
kDOwledga  of  the  anbjeida  on  which 
I,  alike  nf  initmmanta  and  of  the  ob- 
mrable  by  thair  aid.  In  tbeae  days, 
>-gaUed)  "aatronomical"  booka  are,  but 
•Ij,  compQed  by  the  aid  of  a  pair  of 
and  a  paate  -  pot,  auch  reanlta  of  the 
own  aiparience  aa  thoae  given  to  the 
J  Hr.  Denning  in  the  book  before  me 
donblr  valuable,  and  aapadaUy  ' 
■■ '  — ■-  lubjecta 


lAo  fa  oontamplatiDg  thepoicbaae  otaueh 
MMit,  I  would  aay,  Buy  "  Taleaoopic  Work 
^BTBJBp"  dnightway. 


The  diiouMion  at  the  lait  d 


leting  of  tbe  Boys 


'bishyoa  give  a  oondraaed  report 
waa.  In  ona  aeni^  an  eminentlyinnmctive  ona,  ai 
ty[doally  illnitratuig  the  South  Keniington  matbot 
(MarinimeDt  (F)— vu.,  tha(  whataveibaaonca  beei 
njd  there  ia,  pir  fat  aal  nefat,  to  be  atuck  to.  Nr 
nne  or  honest  man  in  England  now  believes  thai 
tbe  diief  nebolar  line  baa  anything  whatever  to  dc 
with  the  iw«gw«^nm  fluting,  and  yet  two  ladi  tron 
Brompton  roie,  one  aftar  Uie  other,  not  to  openlj 
aaaart  that  aoob  line  did  form  a  inition  of  that 
fluting,  but  to  iniinuate  that  it  atiJl  iiiishl  do  lo, 
and  that  it  had  not  yet  been  disproved  that  11 
did.  On  the  ethic*  of  tbe  "department" 
whidi  permlta  iti  nndentrappen  to  adopt  these 
lactica,  it  is  needleaa  to  expatiate.  After  all,  thoDsh, 
it  matCeM  bnt  little.  Our  graateit  living  Enguh 
ipectroBoopiit,  Dr.  Huggini,  ii  Freaident-elaot  ol 
tbe  Biitiih  Aiaociation,  and  we  can  only  loot 
forward  to  hia  addraaa  at  Cardiff  to  place  tha  whole 
matter  in  ita  true  light  before  the  identilie  worid 
at  large.  Every  apactrosoonical  expert  on  the 
Enronean  Conttnant  and  in  America  ii,  however, 
familiar  with  the  troth  already ;  ^nd  it  is  only  thoae 
who  are  liable  to  b«  taken  in  by  merdy  impiujant 
and  blatant  aiMrtion  who  may  require  ita  oataaorical 
aaaertion  upon  such  indispntabls  antbority.  [Since 
thia  waa  written  I  have  been  told  that  one  of  the 
of  whom  I  have  spoken  baa  left  South 

an  gum.      I  Kivohil      "  "  ■  ""  " 

haw  .. 

evil  influence  of  tbe  genius  loci.] 

O    "Mitchell,"    '■  Mitchell,"'  why     do    you 
attempt  to  diah   up  that   cramii   rrpetita    at  tbe 


mine  snrtaoe  of  ring-syatem  to  ohiervar  bom  earth 
aa  now  ntuated  as  ngarda  Saturn.  He  also  found 
that  in  cvriain  poaitions  the  ani«  were  orange- 
ooloolvd  ai  compared  with  the  planet,  and  that 
the  preoading  one  waa  brighter  than  the  other. 
Toronto,  Canada,  May  3th.     O.  B,  ^ '" 


THB  UOON'S  AXUX  BSVOLUTION. 

[32367.]-Mb.  MrcoHMJ:  (32342)  aiki  for  some 
practical  proof  that  the  moon  "  tuma  on  her  axil " 
aa  ahe  revolvaa  round  the  earth.  There  ii  an  old 
laying  that  "Seeing  ia  believing,  feeling  ia  the 
truth?' 

1.  Seeing:  Let  him  ask  a  friend  to  walk  ranod 
the  centre  table  in  hia  room,  and  always  keep  the 
same  side  preaented  to  the  light  on  tbe  table,  and 
(M  if  he  dda*  not  preeent  all  odea  to  Mr.  M.,  who  i* 
a  neetator.  So  much  tor  iteing.  Now  tor  2. 
FeeW :  It  Ur.  M.  will  lake  hold  of  the  handle  of 
a  grindtiooe  (which  always  presents  the  aamasideto 
ttie  ccDtre  aa  doea  the  moon  to  the  earth),  and  if  ha 
tomi  tbe  crank  be  will  ftel  that  tbe  handle  doea 
tevolve  on  its  axis.  3.  Allan. 

[3236B.]— Theus  still  aurvivai  amongst  ua  a 
DBrlain  claaa  of  persons  who,  altboo^  fiilly  con- 
versant with  the  moon's  actual  movements  in  her 
orMt,  yet  retuee  to  acknowledge  the  appropriate^ 
nesa  ol  tbe  term  "rotation"  when  applied  to  her 
caae.  In  rwaid  to  any  other  of  the  heavenly  bodice, 
they  do  not  object  to  refer  ita  rotation  peHod  to  tbe 
succeaaive  passages  of  the  same  Gied  star  aoRiH  any 
given  point  oo  its    surface ;    but    because    we,  a 


1  again  (in  letter  32342) 
0  has  baan  tbnubed  oat 
haa  ever  tnaeited  letten 


yo=     phi 


p.  273  F    This  qnestic 
every  periodical  that 

globe  or  a  lafnp  in  the  middle  of  your  table  to 
represent  tbe  earth.  Tie  a  long  piece  of  string  tc 
tbe  fender,  and  attach  the  one  end  of  it  to  one  ol 
the  buttons  at  the  back  of  your  cOat.  Now  walk 
round  the  table,  keepinn  your  faoe  alwavs  turned 
to  the  globe  or  lamp.  When  you  have  thus  made 
one  renilutjon  round  it,  yon  will  find  that  jou  have 
wound  yonr  piece  of  string  once  round  yourself. 
How  on  eartli  can  you  have  done  so  it  you  have  not 
rotated  on  your  own  axis  T, 

Inrejdv  to  qnery  74607   (p.  279),  Mr. 

''illiama'a    Ininniaai    theorv.    nrononnde 


A  Fellow  of  the  Boyal  Aatrouomioal  Sooiety. 

THE  FRSBBNT  PHASE  OF  8ATXTBN. 

[32356,]— Thx  appearance  in  yonr  ianie  of  tbe 
24tb  ult.  of  Ur.  Longbottom's  note  on  Satom,  bai 
encouraged  me  to  tend  to  yon  a  copy  of  a  diagram 
submitted  to  the  Astronomical  and  Physical  Sooiety 
of  Toronto  at  its  meeting,  Hay  6. 

Tbe  above  is  from  a  drawing  made  at  10.46  p.m., 
May  4tb,  at  the  telescope,  Browning,  lOJin.  With 
mirror,  power  208.  Weather  very  dear,  thongh 
barometer  [ailing  for  heavy  rain;  seaing  superb,  at 
instants  magniBoently  so  ^  seven  satellites,  two  as 
merest  points  of  light  near  ring,  distinctly  visible, 
even  with  lower  powers,  including  Eelloer  eye- 
piaoe,  power  86  ;  anterior  portion  of  ring  roughened 
along  edge,  or  surface,  and  intensely  black,  no 
illumination  ;  Ball's  division  not  peteeptible  any- 
where ;  belt  on  aoulhem  hemispbara  of  pLsnet  well 


doubt  about  this,  all  powers  showing  difference. 
Observation  made  Inlereating  by  reading  Profeaaor 
Trouvellot's  article  (balDg  published  on  this  side  of 
Atlantic)  respecting  long  series  of  observations  in 
1877-8.  That  observer  accounts  lor  intense  black- 
lesB  of  anterior  portion  of  ring,  at  this  phase,  by 
luppoeing  existence,  near  centre  of  ring  B,  of 
'protuberant  zone,"  casting  deep  shadow  nug- 
#ards,  and  sufficiently  thick  (600  mile*}  to  qneoob 
any  oblique  solar  rayi  that  othenrisB  would  illa- 


obaervers  of  tbe  lunar  motions,  happen  to  be  so 
ilacedthatwe  have  not  the  advantege  that  In- 
labitants  of  other  worlda  ma^  poseeas  of  seeing  all 
partsof  ber  BDrfaoe  in  suooession,  they  deny  to  her 
what  they  are  willing  to  concede  to  all  other  bodiea 
— viz.,  lidereal  rotation— and  refuse  to  admit 
that  she  can  be  said  to  rotate  at  alt.  On 
carefully  reading  over  "Mitchell's"  letter 
(No.  32342)  I  do  not,  however,  think  that  he 
belongs  to  this   unraaoonable  class,  as  ha  doe*  not 

seem  to  be  vary  familiar  with  the  lun '-- 

probably  one  of  thatnt 


under  the  preesure  of  overwbeli 

uumbar  has  only  to  give  his  ipte  dixit j  or  propound 
some  new  theory,  to  aeoure  its  immediate  and 
genenl  aocHitance  throughout  the  fraternity. 
U  "  ICtchell ''  would  oonMei  what  would  be  the 
caie  if  the  moon  did  net  rotate  upon  ber  axis,  but 
constantly  kept  one  portion  of  her  surface  directed 
to  the  lame  point  in  infinite  ipacs.  he  must  rarely 
parodva  she  would  preeent  to  inhabitant*  of  the 
earth  all  parts  of  her  lorface  in  succeiiian,  and  the 
simple  explanation  which  he  asks  for,  of  how  she 
manages  to  turn  on  her  axis,  and  always  keep  the 
same  kde  to  the  earth,  is  to  be  found  m  tbe  fact 
that  the  mean  period  of  [her  revolution  around  the 
earth  agrees  precisely  with  the  time  of  ber  rotation. 
The  two  motions  are  not,  however,  oompleted  at  the 
same  rate,  Uie  latter  being  strictly  uniform, 
whereas  her  orbital  modon  varies  considerably, 
snd  we  are  thus  enabled  to  obtain  glimpsaa  of 
nmewhat  more  than  half  her  surface.  Thaae  oon- 
dderatioDs  will,  I  hope,  induce  "  Mitdiall "  to 
sbandoo  his  heretical  tendencies,  and  henoeforth 
cumber  himself  amongst  tbe  true  believers.  He 
»uuiot,  I  think,  have  studied  this  subject  very 
leeply.  He  says:  the  lew  books  on  aatronoroy 
nbicb  hs  haa  consulted  afTord  no  expUnation.  It 
J,  however,  lull;  explained  in  both  Ckristie's  snd 
Lockyer's  billing  treatises,  and  also.  I  Uiink,  i 
jvery  larger  work  tb 


[32359.]- LiT"MitchBU"  (letter  32342)  place  an 
ibject  in  tbe  centre  of  a  round  table  and  bimaelt 
vith  hi*  face  towards  this  object,  and  note 
he   side  of  the  nwm   ha  looks  at.     Then  it  be 


W.  T.  K. 
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Lead  pipe  ahowing  <*  soil"  marks.  2.  Batt- joint  lor  tanks.  3.  Joint  for  ship-plating.  4.  Lap-joint.  5.  Sank  lap.  6.  BaisedUp.  TandS. 
Laps  with  nuts,  bolts,  rivets,  and  screws.  9.  Pegs.  10.  Pegs  in  use.  11.  Tapered  lap.  12,  13. 14, 15.  Wars  of  notching  for  hard  soldMiiiik 
16,  17,  18, 19.  Lines  showing  solder  in  the  joints  when  finished.  20.  The  cramp- joint  before  closing  np.  21.  Batt- joint.  22.  Butt  soldani 
inside.  23.  Mitre  joint.  24.  Outside  lap.  25.  Inside  lap.  26.  Paned-down  seam.  27.  Doable  seam.  28.  Box  grooTe.  29,  30.  Pipe  elbovi. 
81.  Patent  strip  overlap.  32.  Expansion  joint.  33.  Baised  groove.  34.  Sanken  groove.  35.  Boll  joint.  36.  Hollow  crease  joint.  37.  BottoB 
slipped  on.  38.  Boiled  on.  39.  Paned-down  bottom.  40.  Knocked  up.  41.  Bottom  let  in.  42.  Knocked  over  bottom.  44.  Part  of  aactiai 
of  flieuner  bottom.    45.  Ditto  of  slop-pail.    46.  Wronght-irbn  flange  on  water-pipe  showing  hook-joint  43. 


Eway,  the  several  atoms  fall  together  once 
more,  and  the  stored  ener^  reappears. 
Of  course,  I  did  not  say  that  motion  was  at  war 
with  heat,  for  such  a  venture  would  convey  no 
meaning  to  my  mind.  Our  friend  runs  himself  off 
the  line  in  calling  motion  a  force.  If  he  would 
look  carefully  into  the  pages  of  Thomson,  Tait, 
Balfour  Stewart,  or  Clerk-Maxwell  he  would  see 
that  he  must  rearrange  his  nomenclature  to  get  a 
clear  notion  of  the  relations  between  matter,  K>roe, 
and  enaergy.  He  would  then  also  see  that  there  is 
no  difficulty  in  reconciling  Laplace  with  modem 
ideas.  For  "matter,''  one  has  simply  to  under- 
stand matter  with  its  inherent  forces,  and 
*'  motion"  to  mean  all  kinds  of  motion,  or,  to  use 
our  modem  term,  energy,  and  the  thoughts  of  the 
old  writers  and  the  new  are  easily  co-ordinated. 
In  all  that  I  have  ventured  to  write  on  this  subject, 
I  have  studiously  kept  the  term  force  to  stand  for 
what  ** Sigma"  calls  the  *< natural"  forces.  It 
has  been  customary,  it  is  true,  to  use  the  term  in  a 
wider  sense,  and  "Sigma"  would  apparently  in- 
clude all  kinds  of  stresses  that  may  subsist  or  be 
set  up  in  a  material  system  by  the  interplay  of 
forces  and  modes  of  energy.  That  there  is  plenty 
of  authority  for  this  view  I  do  not  dispute ;  but  it 
appears  to  me  to  have  a  distinct  disadvantage.  For 
in  addition  to  the  connotation  of  force  bein^  so 
weakened  as  to  be  useless  without  a  qualification, 
thereis  the  awkwardness  that  results  from  one  of 
the  causes  of  an  effect  and  the  effect  itself  being 
called  by  the  same  name.  This  logical  confusion 
seems  to  me  the  more  unnecessary,  since  we  have 
in  the  word  "stress"  precisely  what  we  want, 
without  spoiling  another  term  that  can  be  applied 
to  a  better  purpose.  W.  J.  B. 

JOINTS  AND  SBAKS   FOB  MBTAL- 
PLATB  WOBK. 

[32378.]— It  has  probably  been  noticed  by  many 
mechanics  that  a  great  variety  of  ways  exist  for 
fastening  together  sneet  metal  to  form  flat  surfaces, 
angles,  or  corvee  at  their  point  of  junction,  and 
wiuL  theee  three  general  forms  there  is  also  a  great 
choioe  amongst  tha  different  kindB  of  fastenon  with 


which  they  are  made,  according  to  the  use  to  which 
it  is  intended  to  put  the  article. 

In  this  paper  there  will  be  notice  taken  of  joints 
made  with  nuts  and  bolts,  rivets,  screws,  pegs,  pins, 
solders,  and  joints  that  are  to  be  made  by  the 
melting,  or  bv  the  forcing  of  parts  of  one  sheet  of 
metal  into  the  other,  and  by  so  doin^  forming  a 
seam  without  the  aids  previouslv  mentioned.  The 
seams  themselves  will  be  those  known  as  butt,  lap, 
grooved,  and  double  seams,  with  some  little 


lo  make  them  suitable  for 
they  are  put  in  the  work- 


cramp 

variation  in  their  forms 

the  purposes,  to  which 

shops. 

The  butt  or  edge-to-edge  joint  is  probably  the 
simplest,  and  when  used  for  tin  plate,  one  of  the 
weiucest  forms  of  joint,  owing  to  uie  sinall  surface 
the  edges  give  to  the  soft  solder  joining  them.  With 
hard  solder  it  is  found  useful  for  joining  together 
the  edges  of  silvered  rims  to  form  bell  or  cone 
reflectors,  and  tubes  of  brass  or  copper.  Tubes 
formed  of  sheet  lead  have  soft  solderea  butt  joints, 
which  show  up  whiter  than  usual  for  solder,  owing 
in  part  to  the  contrast  with  the  black  smudge  or 
soil  which  is  put  on  each  side  of  the  seam  for  the 
purpose  of  preventing  the  solder  from  flowing  in 
any  but  the  desired  straight  and  even  path.  Thick 
lead  plates  for  lining  acid  tanks  or  chambers  should 
be  jomed  by  autogenous  soldering,  which  may  be 
taken  to  mean  tluit  the  'edges  of  the  plates  are 
melted,  and  runninjg  together  form  one  continuous 
sheet  ot  the  tame  kind  ofmetal^  which  is  likely  to  be 
able  to  resist  the  action  of  corrosive  acids,  better 
than  a  plate  joined  with  a  solder  containing  tin  or 
other  metals. 

Pewter  for  covering  the  tops  of  counters  should 
also  be  joined  by  burnt  joints,  so  that  when  finished 
no  signs  of  the  seams  should  be  seen  on  the  fiat 
surface. 

Large  iron  water-tanks  which  require  great 
strong,  with  an  even,  easfly-deaned  inner  surface, 
are  strengthened  by  the  use  of  an  extra  strip  of 
plate  being  placed  outside  and  bolted  up  to  the 
tank  plates,  giving  extra  strength  and  thickness  of 
metal  at  the  seams. 

In  iron  shipbuilding  a  somewhat  similar  plan  is 
adopted.    The  strong  T-ahi^ad  iron  ribe,  alter 


being  bent  to  the  shape  of  the  hull  of  the  vmk%^ 
be  plated,  have  the  plates  bolted  on  to  tfaeai,  s 
hcMs  of  the  bolts  being  in  oountersonk  hokii 
give  an  even  surface  to  ^e  outside  of  the  i 

The  lap-joint  is  one  very  often  used,  being  i 
for  maJdng  up  the  strongest  of  steam  boilfln 
weakest  of  cheap  tin  wares.    It  may  be  f 
down  with  rivet^  with  heads  ornamental  or< 
sunk,  with  bolts  naving  lock  or  loose  nuts, 
threaded  into  the  plMe,  and  other  ways; 
much  wedcened  when  an  attempt  is  made  to| 
two  even  surfaces  to*  a  seam  by  tapering  off  r 
side  to  a  feather  edge,  and  then  lapping  bmi  i 
each  other  before  soldering  or  riveting  thesBMM 

For  painted  tinware,  where  it  is  reqnini 
one  sunace  shall  be  flat,  it  is  usual  to  itt 
countersink  this  form  of  seam  by  bending  Am  < 
of  one  plate  so  that  the  other  may  be  laid  irt^ 
the  groove  formed,  and  with  the  aid  of  a™ 
solder  laid  on  it  tus  kind  of  seam  may  ptfi 
noticed  after  being  scraped  and  painted. 

For  lining  acid  baths  with  lead,  a  hollow  Ispt 
to  be  made  and  filled  up  with  solder ;  bat  forio 
the  opposite,  or  "  roU,"  joint  is  osed^  so  thiti 
water  cannot  lodge  on  the  seam  made  m  thii  v^ 

It  sometimes  occurs  in  lamp  work  that  you  r 
to  fasten  some  parts  toother  wi^out  dist 
the  japan  or  glass  work  m  it.  You  prspazsl 
parts  oy  puncning  slots  in  them,  into  wiioh, 
they  are  together,  yon  mar  put  small  pep  w 
sheet  tin  or  oopper ;  bend  the  ends  baok,  sal 
hold  the  parts  in  position  wittiont  zxvetiBg 
soldering.  For  joining  up  the  Isheet  lead  or  i 
flashing  on  the  ndffee  of  roofs,  a  form  of  !»»•)<' 
is  used,  which  is  slso  an  expansion  jdnl,  aUoi 
a  little  for  the  expansion  and  oontraotum  dueto 
changes  of  temperature.  .> 

Hooked  and   Grooved   Stamg.^To  fooa  ttm 
seams,  it  is  neoessazr  to  take  tlia  edges  tliat  *^ 
intended  to  meet,  ana  from  eaeh  to  ^mw  bad 
edge  ^in.  to  ^in.  wide,  aooordiiM|  to  ttia  itap 
of  the  metal  used,  and  then  takmg  " 
hook  them  into  each  other,  and  haoi 
TUs  form  of  seam  is  sometimea  aeen  fas 
water  pipes  and  stove  piling;  hak 
few  zifvii  to  kieep 
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ptodDser,  without  i«monl  from  o&g*  until  uleep 
or  dead.  Chloiofoim  ooiti  4bont  6d.  u  onuoa 
ratail,  lud  IS  annos  would  kill  two  or  time. 

3.  J.  B. 
[74474.1— Spr«ii«*l  Fcunp.— I  tun  kfnid  "  Boli. 
Cnu."  dumot  And  any  ntbcUtnte  for  g]tm  In  iht 
^rgngal  pump.  VThy  not  nia  the  loUowii^  pomp, 
lAiioh  IB  raienUy  tdten  with  the  Sprengal  pump— 
namdr,  th«  Sitaian*  pump  f  lie  Siemou  di-paiiip 
omibn  of  two  OTlinaari  dillarinc  in  magnitnde,  of 
whioh  the  imallBt  b  ^i^iad  atthec  to  the  top  or 
bottom  of  the  iMgWi  wnlle  the  valve  ^aton*  m- 
longing  to  eadi  reajHotlTely  an  attaued  to  the 
•ams  piiton  rod.  The  aii  withdnwn  bom  thq 
raniver  or  yttmH  Intendad  lo  be  eshanated,  it  oon- 
dnaed  In  the  town  orlinder  to  one-foorth  part  of  its 
ralsinal  Tolome,  and  oonnqoaatly  alw^i  po«MmM 
■offloiaDt  eUitid^  to  mm  thiongh  Um  obdutige 
valT*  and  eaoape  into  the  atmoephere,  the  oppodng 
pieaaare  of  whidi  on  that  Talv»  is  tfau  «ount«T- 
aotad  in  a  m*nn«r  wfeetij  novel.  The  (allowing 
ar«  the  parti  of  wniah  the  initniment  oonaiita,  at 
(hown  in  the  akatah.    The  ezhaniliiig  ojlindar  K., 


of  tin.  metal,  tor  malting  the  one  in:  M*a,  jon 
will  want  a  «t(Uie,  or  wooden  lead-lined  tank^  for 
pioklinf  the  aitielae  to  be  nlvanlaad.    I^nt 
the  artfolei  in  a  dilnta  toIaBon  of  t    * 

[or  mnriatia  add  a«  it  ia  called), ^ 

they  an  dean,  or,  on  the  other  hand,  tlutt  th>f  are 
aot  ploklad  too  mach.  Now  WMh  in  eleao  water, 
and  dry.  BetoM  dipping  the  artlde*  in  the  molten 
J-  -  ' — >-  Bneai  its  nrfara  over  with  nlammoniao, 
itlj  dip  (hem  in  and  work  up  and  down 

/  are  ooatad,  after  whioh,  lift  ont  of  pot 

and  ihake  off  all  laperfliioDi  lino.    Yon  may  now 

'"'  ~' e  them  nndsT  the  mrfaoe  of  warm  water, 

remove  any  adboring  wlanunonlac.  To 
get  the  woifc  blight  yon  mnft  uie  good  virgin 
ipelter,  and  yon  will  And  the  addition  of  a  little 
Un  wdl  improve  nuttera.  Be  very  carsfnl  in 
piokling  and  olaaning  jour  artidei  before  sal- 
vaninng,  u  this  ha*  a  lot  to  do  vrith  the  aitioln 
beiog  £dl,  E.  A.  A. 

S7448S.]— Antotnfttlo  Hoaionl  Inatrnmanta. 
'o  "  A.  S.  L."  UTD  Otkbbs.— Have  jon  aeen 
Debain'i "  Piano  U^caoiqna"  f  Thii  la  an  ordinary 
piano,  fitted  with  a  movable  device,  by  meaiu  of 

which  it  oan  either  be -'—*'— ■—' '  "• 

byto 


K  Moond  oyHnder,  B,  equal  in  length  to  the  flnt, 
tiie  bottom  of  wluoh  (in  the  form  ot  the  initnime 
hors  rapraented}  it  i*  fiiad,  but  having  only  od< 
tlibd  or  ODO-foocth  of  ita  aeotlonal  area,  and  on, 
one-third  or  oo^lonrfii  of  its  onbical  oontanti.  ^s 
OTUndenareaepantedl^apUte,  forming  at  onoa 
UB  bottom  of  tlio  Dpmr,  and  the  top  of  the  lowar, 
cjlbider,  the  Mtly  ajr-paaaags  between  them  being 
-  -"' — '—    "     '-  aMh  oyliodat ' ■'-*— 


lAfasb 


_  ..  *  piaton-rod  aommon  to  both, 
ih  v*Mt»  thnngh  a  atofBng-boz  in  the  plate, 
dirtanoe  between  the  piitoni  ia  foeh  that  when 


F  ia  in  oontaot  with  the  tn>  of  the  upper 
log  orlinder,  P>  la  is  eoniaot  with  the 
mallorlowczcjlinder:  and  when  F  Isiu  contact 
with  the  bottom  of  the  large  oylindar,  F>  ia  in  con- 
tact with  that  ot  the  amiul  cylinder.  Ths  pomp 
plate  E,  placed  above  the  larDacylinder  A,  anppart' 
lk«  receiver  B,  or  other  voaad  to  M  eihansted,  fmi 
which  the  air  nowi  throogh  the  valve  T  doting  th 
deaoaot  of  thepiaton  P. 

Ctbh.  QaoBOB  Uuiose  BsntBTT. 


1.74478.] — PlATOOrlng!  and  aoloorliiK  for 
8herT7. — The  flavonr  of  sherry  is  only  to  be 
obtained  from  atunr.  So-called  utifloial  flavoon 
of  winei  ai*  but  tianda.  They  cannot  be  imitated. 
Itmay  be  worth  while  tor"  J.  H."  to  blend  soma 
AertT  with  hia  white  wine  to  aeoore  fliiTonr,  and 
fine  it  with  white  of  agg  oi  isbglaag.    Colour  with 


WiRi  Uebokaxt. 


great,  and,  to  aMka^ta 

number  of  ampire  tana  (h 

"■!•    refuTinjt  to  my  wire  taUe,  I  found  VuX  Se.» 

VOU tjT^ aV^  _»..i.«»»*>    ■>»■  .>*mI»      1^ 


itaelt  by  not  draining  off  _. . 
beieqoiradto  Ught  a  latap, 
obtain  the  dedred  reanK. 
.    mnatber    ' 


would  Mawer  the  reqniremants  van  neai^.  B< 
ot  courie,  tha  mmber  of  tnma  and  gaunttia 
would  have  to  be  altered  if  a  dynamooidifa^ 
voltage  were  employed,  or  tha  atdnoldi  tmU 
aeriia  inatmd  of  in  parallel :  ao  that  r"  mhI 
atoolute  mle  can  be  given  for  gauge  d  «bt«l 
nnmber  of  tunB,  aa  Uiaao  UB  dep«odeBl  (a  111 
E.H.F.  ot  theaonrce  ot  elaotand^  and  (bl  ittaM 
tive  force  to  be  eioitad.  The  reaiNiini  ofM 
bobbdna  described  bv  me  aa  wound  wilk  A. 
would  be  nearly  40  obma  each,  ao  that  It,  < 


„^j. 


_^  draws  along  "  pieoei  of 
Lpaaa  ot  thii  inatrimient  aa  an 
or  was,  the  full  oompaaa  ot  the 
>vea.  I  WW  it  at  aaveialof  the 
I  believe,  MeasB.  Imhoff  and 
HnUe,  ot  New  Oxford -street,  have  aamplaa  from 

time  to  time.    Bat  the  inatrum^*  ' *— ■"  --' 

paper  banda,  but  wooden  slabs. 


work  sight   I 

■olsnoidi  in  y. — . — ,  „  -  _     . . 

giving  36  to  40  volta,  and  c^abb  d 

amp&ea.  S-  — 

[74500.1— InoandsMent  Flntlnwn 
You  wiU  ilnd  an  aooount  of  Mr.  Pfeeco'i  ■  — , 
Bipariments"  in  the  £fM<ruaI  JimCnrfcrKw 
1888.  No.  27  platinum  wire  reqnina  iM 
ampirea  to  make  it  red  hot;  IG  unpbai  ~ 
The  only  lamp  that  would  inn  in  lodi  k 
would  be  a  Bemitaln.  S.  Bob 

[74501.]— Oat-oir  of  St«un   in   Ot11i<I(< 
Hie  ptoper  point  to  ont  off  steam  in  cylinda  « 


^e  steam  ^old  not  expand  below  nor  sMS 
"a  obtain  " 


had  not    atasoapheric 


ia  to  say,  in  the    Boiler 


divide  the  boiler  preaanre  wiUiailmoqhadspH 
added  by  the  tenninal  pnaame  —  vii,  I 
Anin   divide  the   length   of  atnika.    r — 

dT:! : ankk      .    Ijcik     .  la    —    fL 


there  ia 


ield  ot  force. 


, 60ib.   t'lMb.  -  if  -  i^ 

stroke  fin.  -  1'2  nearly  lUn.  tor  the  pointirfi 
□9.    If  TOUT  angme  be  wall  made,  yoc 


[74491.1— Battery  Plataa.— No,  I  have  never 
searched  tor  gold  in  old  battery  plates.  I  need  to 
malt  them  op  tor  the  pOrpoae  of  making  granulated 
zinc  tor  the  praperatloa  of  hydrogen.  I  loundthat 
av«i  thai  a  unall  quantity  ot  mercnry  remained, 
enough  to  prevent  free  action  on  aolphurie  add,  so 
I  always  niad  hydrochloilc  in  such  cases.        Sx. 


^.._  .,  carbon  dioxide  and  ammonia.    The 

rtaidua  ia  sure  to  contain  nitralaa  alia,  probably 
sodium  chlorideaa  well.  Itrounantto  know  more 
about  the  subject,  ooniult  "  On  Air  and  Bain,"  by 
Dr.  Angus  Smith  (Longmans).  Bn. 

[74493.]— Bronaa.-Give  a  coating  of  oopper  by 


z  engine  bi 
SOfL  per  minute. 
Todmorden. 


[74603.]  —  KlaroBoopIo.  - 
seusiite  to  obtain  a  onitorm  o 
gnii  deal  on  the  quality  ot  the  m 


elsctro- deposition,  cover  with  paste  of  i; 
heat  strongly,  and  scratch-brush. 

[71494.]— Dynamo  DeBfm.— To' Mb.  Asuw 
OB  1&.  BOTTONE.— lu  laTEe,  wcll  ooostmcted 
machines,  and  eepecially  in  those  where  the  arma- 
ture is  of  auch  a  size  as  to  give  an  E.H.F.  and 
current  of  considerable  volume,  the  rsiiitaoce  of  the 
field-magnet  ooila  may  be  400  times  that  of  the 
annature,  and  even  more,  with  great  advantage, 
[irovided  that  the  amplre  tarns  are  proportionBtely 


the  F.M.'s,  and  the  i 
veiy  Urge  either  in  E.." 

_  found  that  if  the  lealat 

great  aa  above  mmtioned,  the  flald-ma^eta  will 
not  magnetise  up,  unless  the  machine  is  driven  very 
fast,  imh  nothing  acroaa  the  terminal*.  Id  the 
7th  ed.  of  tOT  book,  "  The  Dynamo,"  I  have  fpven 
a  tabular  statement  ot  the  resistances  admlirible 
with  machinea  ol  different  siies.  The  Bguna  therein 
given  are  tha  results  of  actual  ezperienoe,  and  con- 
sequently may  be  depended  on  aa  being  approxi- 
mately correct  for  ordinary  brands  ot  iron.  As 
thoe  are  no  less  tlian  ten  dynamos  mentioned  in 
the  Uay  1  number  of  the  "  E.  M.,"  I  cannot  tell  to 
which  you  refer;  and  even  it  I  could,  I  am  vei; 
doubtful  whether  I  could  ^ve  any  information  as 
to  the  permeability  of  the  min^umess  I  oould  teat 
it.  It  you  can  refer  to  Carl  Hering's  "  Dynamo 
Eloc&io  Machinea,"  Chap.   VH.,  you  wiU  find  the 


W.H.I 

-The    Vlittbf 

obtain  a  onitorm  oolour  dmtsidi  *' 

on  the  quality  ot  the  material,  aan 

onihespUttn.  A thin,mc>alknIfBlaMBl,t 
nqnitea  a  deal  of  experience  to  iodgethair 
of  material.  Whan  good  material  Is  oMttsri, 
ptoooss  is  easy  enough.  There  areparsnill 
trade  that  m^e  a  speciality  of  this  srt.  Ml 
are  tew  and  far  between.  Better  to  bey  n 
done,  unless  partioular  about  doing  itttw 
Any    further    particulars   it   you   advertas  )• 

B.  Q.  MiBOM,  ManutaotalinB  CMidMi 
69,  Clapham  Park-road,  Clapham,  a.w. 
[74504.]-Nlokel  in  StooL-Is   your  "^ 
specimen  ot  the  new  compound  of  nickd  siS' 
used  tor  annour  plate,  or  ordinary  steelF   i 
ia  not  a  usual  ingredient,  bat  it  does  SMSI 
occur.    Bailey  quotes  an  oiampla  :— 


0-1(1 

Phoaphorua   0^ 

Sulphur ■...     "" 

UMiganese    

Cobut  and  nickel    

Copper  


.__  jeth«d.,itwDUldnndwyou{iidM^ 
know  how  to  aeparate  iron  and  ni«* 
like veiT  limited  experlanoa.  Thetearan^* 
open.  PariMp*  the  beat  it  to  pncspitatswl 
inth  a  neutaal  succinate  In  an  aoatio  aouliNt' 
BspaiBle  the  Ni  and  Mu  by  Am^  toUowadlT* 
aod ;  bat  I  am  afraid  I  ahooa  have  to  oM 
tew  columns  of  this  paper  it  It  is  iwosaank 
yoa  fnll  diroctiona.  I  can  let  you  haveaRW 
at  sBOond-hand  price  if  you  advertise  your  aa 


it  respectmg  per- 


best  information  that  I  know  c 

meability,  air  space,  and  ampbre   

also  a  very  good  article,  well  illustrated,  in  the 
appandii  of  the  same  work,  respecting  leakage  in 
the  different  forms  of  F.M.'s  ol  dynamos. 

S.  BOTTONB. 

[T4498.]-SinaU  Solenoid.-I  was  guided  en- 
tirely bf  what  yoa  stated  aa  to  the  effect  you  ^t 
when  you  coupled  up  your  solenoid  wound  with 
No.  22  wire  to  a  dynamo  giving  36  volts.  My 
reaaoning  was  aa  follows :  Since  tha  attractiTe  effect 
is  sufficient  when  the  dynamo  is  in  full  work,  it 
follows  Chat  36v.  divided  by  tha  reaistanoe  ot  eight 
layers  of  No.  23— about  (lb,,  or  2  ohms-will  allow 
18  amperes  to  pan.  Hence,  provided  I  can  get  an 
equivalent  number  ol  amp^e  turns,  with  wire  o( 
aoeh  a  gauge  as  to  allow  the  dyi 


than 


1  to  exdte   have  b> 


water  added  ia  calenlated  from  tha  , 
"  solids  not  fat."  If  the  exact  compositiiaia' 
original  milk  is  known,  then  the  added  wsltf  I 
be  calculated  from  the  following  formula— 


where  y  -  original  &.N.F.,  i  -  S.N.P.iaVi 
milk,  wid  z  —  genuine  milk.  Aa  In  f*^^ 
knowledge  is  never  obtained,  it  is  uBualto  ew 
on  a  basis  of  9  i>Br  oant  S.N.F.  "  ' 
■    incurring  ~  ~ " —  "'"" 


100 


oani.  aoi.r.  as  "~^ 
genuine  milk.    Ths  W^* 

occurred  whan  ttaS^ 
per  oant.;  bat  fa  a*  ■'' 


IT  89,  1891.  ENOLISH  MEOHANIO  AND  WOELB  OP  SOIENOE:   No.  ISM. 


ENGLISH  ICECHANIO  AND  WOELD  OF  SCIENCE:    No.  I»66. 


29,  1891. ENQLISH  MEOHANIO  AND  VQBLD  OP  80IBM0B :  No.  1«». 

loB  to  oondnct  bimad  atr  b  n  hot  thtt  it  Id/orb  bm  haw  to  nC  Um  aiUAn  ud  ooMa  tMt  of  ai 

thaatRtMaaptbaeUmntTtliui  wa  get  from  aB-i^apad  aainT,  iiit«al  dluoelM,  lUt ««.  i  artaBil, 

ingplpea.    WlUaomecaakiiidlr  KetmaDnt  af  iBt.  tto. ;  lewO, TOIt  I    Alas  at  M  Mti|OD, diamatR, 

y.ajmrmawawwiithnwingblTiathaJajkM  lOft.;  laDstli.lTtt.Biii.t— A  Paziuo  tbcauio. 

.t,aAobbg».-JtctTwm.  [f«aB:}-mwnltnr«  -  I*»ttM    DmnIhs.-I    ?Si!!T"»  ■''■ 

-IifttliaPnll*r»-IluT*BHlB.Utbatlut  hava  ■  nlta  gf  <tiDh«-n»Bi  tiuBlb»  in  ^latMhar,     ""'^ 

riTabra^ullaaglBa.    Iwidi  tokmnrhovto  aooa  pnCfama  of  «bl&  an  amah  rabbad,  Uia  nbea  in 

•  ollbapaUantopiit  oa  tlw  aonatanbaAto  auh  daaia  bkn  gcoa.    Can  aar  itf  •' aura  ■' tall  ma  bo* 

llara  oa  tka  lathe  apindla,  «hkh  haa  thnc  to  pat  naw  aaifHe  nmllar  to  original  on  Iha  sKpoaed 

,  tlD.,  and  Bin.  diam.    lahooUUketbanillaTa  leaW,  or,  in  dafaolt  of  thia,  tha  oast  bat  thiu  I- 

itenhaftaboat  oo»4bltd  lazier  than  aeona  B.  K. 

aapiDdle.     I  wiA  lo  knov  how  to  ODd  the  "  ,■■  ■    '  ■             ™  ., .  1! 

BhitriptobTingthabukd  the  ■meU^itasa 

T.-o.a  u  A.  p.a.  USEFUL   AHS   BCIKIfnFIC   imXS, 

-StTenrOi  of  Bleld.— To  "J.  W,  W.  B."  1^*. 

lo  No.  TS6U  to  "  Oan "  of  Ilanh  «7,  IBM,         .  i     i.      i      -         j    ,.    „„  ^ 

sd  an  exunpla  mAad  out  for  -ilow  ■paad''  A  TBLL-TALX  duk  tiItb  u  inhda  bj  UH,  Oaaaoc 

tamo.    IhiTeinlEedfoiatiaainoatlitti.batI  ttOtlkz,  of  Haneillea,  the  ipjodle  of  which  ii 

llaa»aliited.    Voold  too  klndtf  gira  lamai  ouiied  npwwd*,  though  of  nwlw  dlanutar,  and 

iboUilBAnllaT  machlDal— Buotul.  teimiiiktMui  a  hall.    The  lattar  riaea  a«>d  Wt— 

■Bath.—]                               flttedBpIatdr  with  tha  tain— inade  a  glaa  tobe  like  thtt  of  i 


■!SL»> 


ibar  to  doua  watamagbi   the  glBM  Iwiiig  imteiBJ  in  a  liM 

'■e- 1*  *^jmi-  metal  tube  haTing  a  alot  norraapondlng  wtthuie 

't^Sl^^  travel  of  the  baU  and  Talre.    It  ia  thna  ea^  to  aee 

aUa  BBigoaaa,  at  *  gIao«a  whethai  the  Talre  ii  waiUnK  prapcoij 

im  laau                               td;  fiambatli  ornat. 

JSJ^iS                               Jjrt^^Si  Optloal  ■Aotlvltr.-I.andolt  dlrldet  opUsall* 

1  i^thtai                              uT  W^top^  BctiTe  labitanaea  Into  three  claaaea:  thOM  whlob 

It  and  tsm  oS  qnleUr  again,  the  bautaii  and  totate  poUriaed  light  onlj  when  in  the  cz7>talliiu 

n  (tort  to  Bore  op  and  dom  at  the  nte  of  Uam ;  thoaa  which  rotate  it  0DI7  in  aolaticin  or  when 

-^-   ■   ■■  ■              ■;  tiued— that  ii  to  aay,  in  the  amivphoDa  it 


Jhlf^S.?'  B™!Sl2°S.ta^3^J^  l^Uy- 1*"*"  which  la  both  oondi&oni  abow  ratioa: 

l^tka  ban  ud  sa  aat  in  tfaaMwe  war,  liaa  bitheato  been  diaooTatad  Mlonging  to  flv  la" 

■an  fa  elUiK  oaae  onlil  too  atop  them  iriOi  oUm.    The  optical  aetfriir  of  eiyital*  ia  gMcmllr 

IfbathlaplitiiniaaaffalawlT,»>inaT«Daat  ei^aiDed  1)T  ammioK  foe  than  a  amaK-ihaiiad 

l!^l"'!jSlf;"*»'?'v"^'^~^!'.I''™*.  "tniotaTa;  AatofKqrfdali  wferwd  tott«na&« 

half,  no  BBflteiaant  takM  Jajw  :  hat  tfcjM.  of  .■  al-  .i.-!_e__i   _-*>_.*- A j,j...._.- 


VhltatopUrandm 


lhandw.B.  baiinanonopndta)ide.o(>  Si***  ff^*  *"  .'iiS^?***!  "■'II^^T'  l-B-SKtJ.                            ».  KorP; 

8ft.  wUa.  IbaTahadthiaad^enntWiimben  The  anthor  doea  not  Xgaia  MM  axplHMtloa  of  the  ■.BorBmalea. 

I  noBO  of  than  ii  ahla  to  aet  it  nghk    Ibe  optiod  aotiTity  of  oiTatala  uaoallr  glTen  a*  tatia-  (a)  1.  K-E  B  ( 

Iha  od  of  town,  wbm  tba  main  eotoa  fnnn  factorr.     It  la  not  probable,  and  la  not  oon^attot  t-  E  takaa  S,  So.                          _ 

h-Oa>raAcna,Omasl>.  with  what  ia  toowa  «f  tta  tpnaatrr  at  emtala.  .,,.,..„      ^,  ^      («1.E-Q*. 

.'WlndmUL-VDI  anr  nadar  gtra  ma  tn-  That  the  lawa  of  drcnlar  polaiiMUoB  an  the  tame  >■  K-B  a  [SMa.  oh),  n. 

'*fJ",'5rtf.' '!"^^™?!'^°'***«'  for  both  the  emtaUaie  and  amornhonaatatoi  would  ' 

[qh4wiH.P.IaadobUgo.-*.J.L.  alao  lead  to  the  oonduion  ftat  tbT Mne  andana-  _™„™- -™ 

timber  aaleiilatioiia.-l  nhall  ba  mnoh  tion  would  hidd  in  both  oaaaa.    A  ker  to  Ada  ex-  marnam  tu 

one  at  Toor  oomennidaila  will  fofnlah  ma  pl«nftfn>|  mn  te  aoiufat  in  the  fact  that  labduOM  Conaor  aalntJaBi  to 

■  that  oan  ba  pot  on  to  main  dank  (hnV  iugaoertain  polari^in  the  motocntoabialdinB  np  ^Ji^'^StJ^^^^^  !^^^ubl^^ 

ST,  oaalogbalDgift.  Sin.  iadapth,ai>Qthat  tboonitaL    The  author  ahinn,  nMoning  ftomOe  ?*"■ "      „,  JT7.!?!y.i«  7!fi  ZmSTJ 

(Ht   &at  On  matw:ala   of  an    mUaaa;  aofire  ^f^^btt^Twrth^nKd^  Vib^SSwb 


.  ,               if  carbon  atom,  ura  Amldbeovc,  aad  bar*  a  dimt  b-, ^. 

'■^X^ — -—« - A-'  ^"^  drcolaz  polaripdan   mtj  be  enlaiued   ]»  Uinl.                                                               ... 

.  Ts^>^      !^  aaanmiDg  that  the  ma  of  polaii^<d  thanolaonle       B-V.Vonm.-Wa  ban  Uoked  thnteh  yoiv.tiAb- 

e>         '■^g^Jia  Doinddaa  with  its  azia  of  rotation,  and  with  the  lanii.    Thar  aeem  «nT«t  (sQ  bat  munber  tvn), baCiUo 

*•»  flV-  direction  whidi  offera  greatest  and  leaat  reeiataiice,  too  war-  No.  r  ■-■'--'—-    '-"-•-           '■ 


aoooidingtotfaBorivitationot  themolecnle.  to  the  ■^™Ki  ■*  >' 

^jm^  of  a  ray  of  llght.-/»«r™i  ,/  (fe  OH^i^l  ^"g^m^™™!  i.  f.UL 

i^Mw^'Ct'St^.tf^ssr^  f^^^s^tJXT^fVri^::^';^^  w^-.Su'"5^i.^i^it!s£sr 

tSifi  depth,  what  woaU  ba  the  KartMt    from  "  butonial  potat  of  view,  ta  attadied  toeome      ,  _  „   t^,„  _y-^  „i,.^  ti 

--ad«i(h]S<ilHrpointOt    Sappoaeinothai    work  earned  out  wilhm  the  paat  eighteen  monttu  JL  hi™' ^^SSirfJ^  ^^^ 

..  Vbat  woold  be^ho  gtealeatla^  tba    by  the  gaa  and  water  oompanT  of  Tnnla,  and  ™.  "T"  .™^f_.™°?*??t- . 


th,  what  woold  be  the  gtealeat  leogth  tba    bj  the  gaa  and  water  oompan;  of  Tnala,  and  10-    tr^'  (Tr^i  ^VaT 
attwithlBliuniaanarl    Aur  Intormathn    fgn^  to,   at  the  Mme,  in    L>   Omit   OiHI.    It    ''»"""^*"" 
iS,S!!'^!^.XT.L'"  "^g?  J!S*?Sf  1*^    involTM  the  reatontion  of  th«  old  oOTered  teter. 
bmtot»>hpnblamaa»beatad«ilh,»fUba    ^^^  ^    Carthago,  whidi  are   laid  to  data  back 
fnll;  2,000  jaan.    It  appear*  that  theae  reaarroira 


toUathilfl  (if  poadble)  the  f«lGwiBg  re-  and  outgoing  oondoila.  DnringflieiFloDKeiiBteDce  F^JS^!?-S!ri>  .i..  Ti^?!r:.  "CJ^ZT 
.  ™.  :-To  ba  capable  of  Hurting  both  on*  theae  ditati  haTe  paaaed  Uuoogh  foi5  peiioda.  '"f^^^"'«?5"*'5^  1  .SISt^L  S^TSm" 
anm  or  a  few  (n<£ber  not  •»  ^  objeat)     J^r^wTf  r^,rT^    ™3  ^.iSSTS    »4ttl««q  •"""^  «- •..-M, 


and  or  foofr.poi.  _, ^ ^     ...    

Mt    Bi    pOHble.      Peihapa  Xi.  8.  Bottona  variooa  layera  ot  depoaiti  on  the  walla  ot  the  tanks.  _,„^  ,„  ,k.  _-i-x-..i-  _..  .^^  «f 

It  glT.  me  .ama  information  on  the  nbjact  I  The  flirt  liyar  of  tfcTdepodt  probably  datee  baiA  ^X^.^^-S^!^2XZ,^^t^ 

to  the  time  of  Hannibal,  li^Ued^nu  were  in  S^^,'!^.-    ?^S!.JS  !^^W  A^'.Si^Trf 

Dlok'aAntt-PriotIonProaa.-WflI«T  fuU   working  order.     It  ia   vary   niaf<»il>.   Hid  6™"  InJuMHwa  ocotalned  in  the  2M  diapter  of 

IM,  kinder  aaplam'rtat  a  Diok-a  AnWrio-  wpaieutly  oorteapondi  to  a  connderable  lapee  of  U"  Book  of  Leviticna. 

j!,^«L^!!III!lS!I«I!Srf%.  Wi.r?j2  *^''   ^^  portion  irhich  was  Orrt  dapoaitad  ii  Bbduim  m  Pood  and Modlolne.— Dr.  John 

_„'_ -.!.,.„.«.       Tt„  more  oare  was  taken  with  regard  to  the  qnaJity  of  lotterin  a  reoent  liauo  of  the  tf  io.mii' .ffw  o«  on 

S!J?SK£™™iS?2«S5*«Lw^  water  impounded.    After  Ui^Boman  conqneat  the  Ihe  banana.  Ha  quotes  from  Stanley's  "In  Darkeat 

?Kfb?SS'''?^;^IC^SS^^,S^  t"^  fair  into   diana^  and  the  water  In  them  Afti<»,"    ahowing  that   "for  inf^ti,  per«MOf 

toohoUdarto  aamtea  aad  ooSea,  but  have  rapidly  became  foul,  u  Irregnlai  daifc-oolonied  (Mloata  digeatiOB,  dyspeptics,  and  those  suffartag 

BdiflinitoDwingtotheDBokauidhcMooming  layer  being  deposited  on  the  aidea.    The  Enpetor  bom  tomporaiy  dcnugament*  ol  the  stoniadi,the 

Ike  and  Aan(ial,whieh  I  buninawrangbt  Adrian  repaired  the  tank*  and  imponnded  in  th«  lour,  properly  prepared,  would  be  of  unlvetMl 

!lS,iS^«:!iSi^^^i,?'S^'"'^r  »alM»of  the  Qoaghaonn,  and  doriSg  this  period  a  kmMid;"  Daring  Stanley'!  *"«  »'*~*»  i**  (ff**** 

fthSto^^SSrCfln.  totarf^T^Z^.J  thirdUyer,  pure  and  white  as  the  flrat,  was  de-  islWitgmd  of  this  floor,  mixed  with  milk,  was 

ta^«!SJi%^"7£d^^¥(^^  ported.'  ^atthiaatataotaSBinwarp;.tan  end  thT^y  material  that  eoulJ  be  digaated.    Itiaodd, 

ethia«fa  thlB,thaamoha  woold  stiU  noape  to  by  the  irruption  of  the  Arsba  in  697,  and  aioce  ilso,  as  pointed  out  in  Stanly's  book,  that  in  moat 

»psdgeo<ei*4oa.    Wba  aabataooa  eould  I  that  tiraa  the  ctatemi  have  been  entirelrnMlacted.  banana    lands— Cuba,     Brasil,    West    Indie>~the 

■tnn  tha  anipB  bottom  of  urn  and  the  red-  During  thia  period  the  fourth  layer  was  deposited,  raiuable  propoitiea  of   the   banana  as  an  eaMly- 

^•te^'^JlJ^'^i^'Sr^fl?.'^  whichli»imaar,inallreapeot8,tothe»oo.fir^r/-.  ligested  and  SooriahinB  food  have  been  much  over- 

S^^5«lSoid^SSS,?1t^&S?^'I;  E«gi«^n3andJluiUi»g'£^rd^j^:-Incuai^g  .oSked.     Dt.  DougyiW  made  ~mo  e™rim»»U 

^a  the  rim  anuke  tight  (witbout  bmg  a  through  the  ratammg  walla  ot  the  dsterns  it  was  nmBkingbsaana  flour.  Ho  oonchidss  that  it  abonld 

;  riMnld  hava  to  remora  it  to  t««d  it  with  fuel)  lonnd  that  these  walli  were  thicker  nau  the  groand  Im  made  from  the  ripe  fruit  at  its  place  of  produo- 

1  a  floe  ondarlha  edge  of  the  nmi  tram  the  IstsI  than  lower  down,  the  reaeon  for  thia  amnga-  ion.     In  trying  to  make  it  from  bananas  purchaaed 

f  the  rtovK  nhink.    Could  any  teuaer  alao  oent  probably  being  that  the  giound  was  exca-  n  Qlawow,  he  obtained,  on   drying  tha  pulp,  a 

iSLto  h.rfSSSo^t't'i!r°J!n™.  nf^IS^  rated  without  wallingboardi  or  any  other  arrange-  :ough  iweet  mass  like  toasted  fiA  an  appoaraBoe 

lf^^Ji£ttfi^witti£^tuS™.*;'S  -<»'»   '™   t»P™K  ^■>   "■!'«    ■"  the    eicavntV  ,rS£ably  duo  to  the  convermon  cTatarch  into  augar. 

oke,IaBppoK,Woaldbe  tbofueliothigoaaet  rertical,  and  the  spaca  between  tbe  sartli  slope  and  Bananaa  contain  only  about  fO  par  oeat  of  palp, 

:he   true    verCioal  linn  waa   filled   in  solid  with  md  ot  this  about  76  per  oeot.  is  water ;  theywould 

■Ttfg-lfhmpt^   Ctower.— wm  an;  r  idar  masonry  Instead  of  earth.  fUM,  thareton,  only  ooe-elghlb  part  ol  floor. 
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number,  oa  aaea  in  a  tranaverae  aection  of 
the  wood.,  indicate  a  the  age  of  the  tree.  Oak, 
maple,  pine,  &o.,  are  ezamploH  of  oxogeos. 

In  order  to  giTe  an  accouot  of  the  atruoture 
and  organiaatiaa  of  esogenouB  woods,  let  us 
glance  at  a  transverse  section  of  the  trunk  of 
a  tree.  Outside  of  eTerything  else  is  seen 
the  hark.  It  varies  in  thickness  in  different 
kindsof  woods;  hut  this  characteriatic  cannot 
be  used  to  determine  any  qualities  of  the 
wood.  Some  very  hard  woods,  boxwood  for 
example,  are  covered  with  only  a  thin  bark. 
If  me  wood  is  ezamiaed,  it  will  be  seen 
that  it  is  composed  of  concentric  rings,  like 
the  tubes  of  a  telescope.  Those  are  the 
yearly  layers  which  constitute  the  successive 
periods  of  the  tree's  growth.  These  yearly 
layers  are  croaaed  by  rays  of  cellular  tissue, 
running  from  the  centre  to  the  circumference, 
and  called  medullary  rajs.  These  inter- 
mixing with  the  anntuar  nnga  together  form 
the  substance  of  the  wood,  ui  certain  kinds, 
u  oak,  beech,  sycamore,  &c.,  the  meduUary 
lays  radiate  in  the  form  of  large  tubes 
amongst  the  general  group  of  cells,  and  if 
the  wood  ia  cut  in  the.  direction  of  these 
divisions  it  pieseuts  in  certain  places  bright, 
shining  lines. 

Let    us    continue    for    the    moment^  the 
•xamination   of    the    yearly  rings. 
which  appear  nearest  to  the  bark  consiet  of 
fltill  imperfectly -formed  fibres.     This  is  tl 
sapwood,  or,  speaking  technically,  the  albm 
nam,  which  will  become  more  perfect  later 
on,  when  the  addition  of  new  yearly  rin^ 
shall  have  formed  new  sapwood  around  it. 
'    Nature's  work    is  performed  progresaiTely, 
andinduetime.  The  fibre  of  all  trees  becomes 
more  dense  as  it  approaches  the  heart  of  the 

tree,  .and  it  ia  for  mis  reason  that,  ■' 

bent,  they  are  liable  to  split. 

The  yearly  rings  are  separated  hv  pithy 
matter,  which  appeal's  to  indicate  uie  time 
during  which  the  growth  stops  during  each 
year.  This  is  why  in  certain  woods,  coining 
from  hot  countries  where  the  growth  does 
not  BiperiencQ  an  annual  check,  the  yearly 
Sands  are  scarcely  indicated,  and  it  is  often 
yery  difficult  to  £stin°uiah  them. 

The  thickness  of  the  sapvrood  variea 
each  kind  of  wood :  ia  some  it  is  scarcely 
indicated  at  all ;  in  others  it  forms  the  greater 
part  of  the  trunk  ;  examples  of  tne  two 
extremes  are  boxwood  and  cork.  However, 
it  may  be  considered  to  be  an  axiom  that  the 
aapwood  is  approximately  the  same  in  each 
species  of  wood ;  this  is  one  of  the  charac- 
tertistioa  which  help  to  distinguish  one  from 
another. 

The  central  part  of  the  yearly  rings  is 
occupied  by  the  heart  wood,  differing  in 
colour  from  the  outer  layers,  and  technically 
known  aa  diiraiiitn.  This  substance,  whitjk 
always  assumes  a  circular  shape  in  the  first 
yeats  of  the  tree's  growth,  progressively  loses 
this  shape,  and  duninishes  in  diameter  as 
the  tree  increases  in  size. 

Animal  Snfeataaoea  Worked  on  the  Iiatlie. 

The  substances  borrowed  by  the  turner 
from  the  animal  kingdom  are  less  numerous 
Uian  those  obtained  from  tihe  vegetable  king- 
dom; but  they  are  more   varied  and  more 
precious.     For  the  moment,  we  Call  to  mind 
mother- of -pearl,    shell,    horn,   and  ivory. 
These  are  aometimes  used  alone,  and  some- 
times as  omament«d  adjuncts  to  set  oS  the 
beauty  of  works  in  wood- 
Before  giving  in  detail  the  qualities  which 
distinguiaL    oach    of  these    materials,  it  is 
advisable  to  give  a  succinct  account  of  their 
constitutive  olaments,  the  diverse  combi 
tions  ot   which   render   them  more  or 
appropriate  for  different  purposes. 

The  hard,  solid  substances  obtained  from 
the  animal  kingdom  are  interior  or  exterior : 
patta  of  animals  themselves,  sutji  as  bones 
or  shells;  or  parts  whidi  serve  for  their 
aosteaance  or  defence,  aa  horns,  hoofs,  nails, 
teeth,  &c.  All  theae  substances  seem  to  form 
tuiimat  matters  mixed  with  albumen,  wiUi 


itine,  with  phosphate,  or  carbonate  of 
)  combined  in  an  endless  variety  of  pro- 
portions.   Some  of  them  are  formed  by  the 

iccessive  deposit   of   yearly  layers,  others 

e  entirely  renewed  from  year  to  year. 

Albumen,  which  is  the  principal  con- 
stituent of  animal  subf  t&noea,  and  of  which 
the  white  of  eggs  gives  us  the  most  accurate 
idea,  hardens  with  heit  leaa  than  that  of 
boiling  water,  and  it  is  insoluble  at  the  same 
temperature.. 

Qelatine,  of  which  jelly  and  glue  are 
examples,  melts  by  heat,  and  becomea  liquid 
by  the  addition  of  a  little  water.  These  two 
aubatancea  can  be  easily  cut  and  scraped  in 
the  different  phases  which  mark  their  cnange 
from  the  Uquid  to  the  solid  state :  they 
contract  greatly  during  this  transformation, 
but  do  not  at  any  time  entirely  loose  their 
elasticity. 

The  earthy  materials  of  animal  solids,  and 
chiefij  thoee  in  which  phosphate  and  car- 
bonate of  lime  abound,  have  properties  quite 
different  from  those  just  mentioned.  Devoid 
of  elasticity,  they  are  often  of  a  crystalline 
nature,  and  as  soon  as  an  attempt  ia  made  to 
divide  them  they  break  into  smcJl  fragments 
or  particles  ot  angular  form.  Water  and 
slight  changes  of  temperature  have  no 
notable  influence  on  them- 

Animal  substances,  in  which  the  earthy 
and  crystalline  parts  predominate,  are  very 
diMcult  to  work.  When,  however,  albumen 
and  gelatine  predominate,  .the  substances 
offer  less  resistance  to  the  cutting  tools,  and 
they  are  susoeptihle  of  being  softened,  and  of 
taking  various  forms,  by  the  application  of 
heat  and  of  moisture. 

These  preliminary  notions  seem  to  be 
indispensable  in  order  to  he  able  to  classify 
the  various  animal  substances  according  U> 
their  utility  in  the  arte,  te  elucidate  the 
cause  of  their  different  properties,  and  to 
indicate  the  most  suitable  manner  of  working 

Porcellaneona  Shells. 
These  sheUa  are  almost  entirely  oomposed 
of  calcareous  matter,  and  animal  substances 
only  enter  into  them  in  quite  insignificant 
proportions.  They  are  fragile,  ana  semi- 
transparent;  their  hard,  polished  surfaces 
resist  the  best  tempered  tool.  Most  of  these 
sheila,  which  include  nearly  all  the  univalve 
species,  can  only  be  worked  by  procusee 
adopted  by  the  lapidary— that  is  to  say,  bj 
the  aid  of  grinding -miUa  fed  with  emery  oi 
other  gritty  materials  harder  than  the  shells 
themselves.  These  sheila  are,  however, 
seldom  used  in  the  arte,  though  very  pretty 
and  snuff-boxes  are  aometimea  made 
from  them,  to  which  gold  and  silver  hinget 
and  snaps  are  fitted. 

Naoreaiu  Shells  or  Kother-of-Psatl. 
The  name  "mother-of-pearl"  is  a  generii 
term  given  to  the  material  composing  tht 
greater  put  of  the  shells  ot  toe  bivalvt 
ipecies.  The  sort  most  valued  ia  that  sup- 
plied by  the  pearl-oyster  of  the  Indian  Soa 
^ome  other  kinds,  of  an  inferior  quality,  art 
obtained  from  other  ahell-flah,  as  oysters 
mussels,  &c.  All  these  shells  are  in  genera 
smooth  and  iridescent  inside,  but  on  thi 
outside  they  are  covered  with  a  rough  kinc 
of  crust,  of  a  dull  and  dead  appearance 
These  nacreous  shells  contain  a  greater  pro- 
~  irtion  of  animal  substances  than  the  porce- 
ceous ;  they  are  consequently  less  han: 
and  less  Irittle  than  these  latter,  and  an 
more  susceptible  ot  being  worked  by  thi 
ordinary  tools.  However,  Uie  extreme  nard 
ness  of  mother-of  -  pearl,  and  ite  want  of  homo 
geneousness,  necessitate  exact  cutting-edgei 
of  a  peculiar  form,  and  of  a  very  hard  temper 
especially  when  it  has  to  be  turned.  Th 
beautiful  iridescent  appearance  of  pear 
ahells  appears  to  proceed  from  ite  laminatei 
stmcture,  which  disposes  its  surface  ii 
ridges  and  furrows  which  break  up  am 
reflect  the  rays  of  light.  The  most  usua 
process  for  roughly  preparing  these  shell 


or  use  in  the  arts,  consiste  in  cutting  than 
ate  square  or  angular  pieces  by  means  of  a 
rell-tempered  saw,  like  those  emplaned  for 
letals,  Fig.  7.  Circular  pieoes  are  obtained 
ly  an  tti'H'l'"'  saw,  aometimes  called  a  crown 
aw,  or  a  trepanning  saw,  fixed  on  a  ohunk  in 
he  lathe.  The  surfaces  are  finally  flattened 
r  rounded  by  means  of  a  grindstone  kept 
ontinuously  wet. 


As  has  been  already  said,  mother-of-pearl 
very  difficult  to  turn,  and  is  only  slightly 
ffected  by  gravers  and  other  sharp-pomted 


oola.  The  limited  dimensions  of  this  shell  cc 
incite  uses  to  a  very  small  number  of  turnery 
lurposes.  The  fintJ  polish  is  given  to  it  wits 
.  bnen  pad  soaked  with  sulphuric  add 
lightly  diluted  with  water. 

TortoUe  BheU. 

This  material  is  obtained  from  a  marine 
ortoise.  These  shells  are  verj  beautiful 
-iewed  transparently ;  they  are,  more  or 
ass,  dark,  shaded  with  black  and  gold- 
oloured  spote,  which  produce  a  most 
leautiful  effect.  T^e  shell  of  a  tortoise  if 
irdiikarily  composed  of  scaly  shields  or 
dates,  some  large,  some  small,  adhering 
ogether  and  eaaOy  detached.  It  is  almost 
Iwaya  in  the  form  of  single  leaves  that  thia 
hell  is  found  in  commerce.  To  roug^y 
rim  and  smooth  it  according  to  the  use  to 
vhich  it  is  to  be  put,  it  is  convenient  first  to  , 
veil  soften  it  by  plunging  it  for  ton  miuntsi 
nto  hot  water.  When  found  to  be  suffi-  I 
dently  softened  to  disarm  all  fear  of  id 
ireakmg  under  pressure,  put  it  on  the  bendi 
ind  cover  it  with  a  piece  of  board,  whicih 
ihould  be  of  moderately  hard  wood,  tni.  sIm 
leated  byplunging  into  hot  water  for  i 
ninuto.  Thus  covered,  it  may  be  put  uodet 
:he  holdfast  so  as  to  flatten  it,  and  in  tkii 
jondition  left  to  dry,  so  as  to  restore  iti 
original  hardness.  Afterwards  it  may  be 
roughly  shaped  and  smoothed  with  the  nv 
md  the  rasp,  aa  has  been  stated  when  speak- 
ing of  preparing  the  hard  woods. 

To  flatten  a  quantity  of  tortoise-shell 
plates  they  are  put  to  steep  in  boiling  watS, 
Lnd  when  sufficiently  softened,  tney  an 
placed  under  a  press  in  layers,  one  iboTS 
mother,  but  separated  by  smooth  plates  of 
metal  previously  heated.  The  presj  ii 
B^radually  tightened,  and  the  whole  allond 
to  stand  for  a  time.  When  the  platsi  oI 
shell  are  removed  they  will  be  found  act 
only  flattened,  but  reduced  to  a  nnifmi 
thinness.  Overheating  the  metal  platH 
muat  be  carefully  avoided  for  fear  of  <£ug- 
ing  the  colour,  or  even  spoiling  the  natms 
of  the  shell.  It  is  well  to  mention  that  tiat 
care  should  be  taken  to  guard  againC  tti 
cold  metal  jaw  of  the  holofast  comii^iBts 
contact  with  the  shell,  which  might  ctwit 
to  crack.  The  same  caution  alaos)(bs 
when  holding  the  shell  in  the  jaws  of  a  vias. 
Small  pieces  of  plank  wood  shonld  alvHi 
be  interposed,  so  that  pieesure  leacbsafb 
shell  only  through  these.  Tortoise-shell)! 
not  much  used  in  turnery ,  though  somstinM 
it  ia  suitable  for  working  on  the  ronnnv 
mandrel  lathe.  The  necessary  directionBlwr 
to  join  it  by  welding,  and  how  to  monUit 
and  expand  it  for  various  purjMsei, 
making  rings  or  box-bodies  will  be  giwa 

Preparation  of  Horn. 
Horn  is  the  only  English  word  oaed  to  tf- 
press  two  different  si 
branched  bony  homa  of  the  8t»g 
annually  renewed,  called  boU  in  Fren 
tiie  simple  laminated  home  of  the  ox  c 
kindred  genera  which  are  called  conn 
French.  The  latter  are  atone  treated 
below ;  the  solid  part  of  the  horn  is  oh«^ 


nseann- 
umely^flal 

i'rencS.ii 


referred  to,  that  is  to  say,  the  top  end;  wte 
is  always  cut  away  fnnn  the  nollowpa 
rings  and  box  bo£eB  beip^  made  of  tl 


latter.  The  solid  part,  wiMa  is  nersran 
than  from  2in.  to  4in.  in  length,  is  im' ' 
make  an  infinity  of  small  work  on  tbs  W 


infinity  of  small  won 
It  tnununt  lor  the  i 
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W«ateni  Electrical  Worlu,  Bristol,  ue  nuking. 
In  Fig.  1  tlie  machine  ii  shown  with  it*  rota- 
ting pUte,  with  Biiteen  lecton,  eight  on  each 
tide,  and  with    the    four  inductora  fixed    in 


^ 


.itioD,  two  oa  each  side,  while,  la  order 
it  tbe  ipvk  discharge  ihall  he  sauly  taken 
and  ohaerved,  two  adjustable  slectrodea 
are  fixed  upon  the  front  cenb*I  atuidaid. 
Metallic  conneotion  is  made  between  the  slec- 
trodea and  the  front  indocton,  by  which  the 
chjuge  passes  to  the  balls  above  the  machine. 


Tm.  2. 

Fig,  2  shows  the  machine  tarnished  with  a  plate 
with  no  lectors  upon  it,  with  the  two  front  induc- 
tors lemoved,  anil  with  two  Leyden  jars  con- 
nected. The  fixed  electrodes  are  provided  with 
two  bnuhes,  which  toQch  the  fioDt  of  the  rota- 
ting plate.   ^^^^^^^^^^^^ 


FELLOWES'S    HYSKOCARBON 
BimNEES. 

As  80  much  interest  is  now  taken  in  .  _ . 
methods  of  bominB;  pretrolenm  and  oQier 
hydrocarbons  for  generating  ateamin  locomotive 
and  other  boilurs,  we  illnstrate  the  burner 
patented  in  this  country  by  Mr.  E.  T.  Fellowes, 
of  Exchange  Place,  New  York,  the  object  of 
whioh  is  to  "  atomise  "  the  oil,  and  at  the  same 
time  to  induce  a  flow  of  sir  Bufficiect  to  st 

the  perfect  combustion  of  the  hydrocarbon.     

the  dmwingi — Fi^.  1  represents  a  side  elevation 
of  the  burner :  Fig.  2,  asection  of  Fig.  1  on  the 
line  xz\  Fig,  3,  a  aection  on  the  line  yf/at 
Fig.  2 ;    Fig.  {   is  a  longitudinal  section  of 


modified  form  of  the  burner ;  Fig.  5  ia  a 
transverse  section  on  the  line  w  to  of  Fig.  i ; 
Fig.  6  is  a  plan  view  of  the  same  on  a 
BQutler  scale ;  Fig.  7  ia  a  rear  view,  also  on  a 
BtnaUer  scale ;  Fig.  S  is  a  vertical  section  of  a 
burner  illoibating  another  modification  eape- 
dally  adapted  for  burners  of  imall  capacity ;  and 
Fig.  E)  is  a  transverse  section  on  tlie  line  c  i  of 
Fig.  8.     A  A  represent  the  ends  ol  two  hot-air 

g'pea  opening  on  oppodte  sides  into  the  obamher 
Thsie  two  pipes  are  oonnected  witha  hot-air 
famaoe  or  any  other  suitable  eonrcs  of  hot-air 
supply.  The  chamber  C  opens  into  and  oon- 
dni^  the  hot  air  entering  tt  into  the  mixing- 
chamber  D,  formed  in  the  body  D'.  Passing 
into  Bach  mixing- chamber  D  is  the  st«em-pipe 
F,  throo^h  which  steam  is  injected  by  proper 
presaore  mto  ntch  mixing- chamber.  The  steam- 
pipe  F  it  connected  by  suitable  connections  with 
any  sonroe  by  whidi  steam  can  be  injected 
throDf^  the  pipe  F  into  the  mizing-ohainber. 


bom  the  end  of  the  steam-pipa  F.  The  stsiiii- 
pipe  F  and  oil-pipe  B  are  famished  with  valni, 
W  whic^  the  supply  of  steam  and  bil  cm  W 
regulated  as  denrad,  a  greater  or  leas  supply  of 
e^h  being  furnished  as  deeired.  The  opeiatiixi 
ia  as  foUowi : — The  oil  issoing  through  ths 
into  the  chamber  D  under  p: 


r  by  gravity,  mingles  with,  and  is  sprajedlw, 


the  steam  pasaing  into  the  cham-ber  a£ 
Miglaa  to  the  oil,  while  the  oil  and  stean  k 
mingled  with  the  hot-air  supply,  which  . 
drawn  into  the  chamber  D  through  chambef  0 
and  hot-air  pipes  A,  by  the  current  induced  liy 
the  mingling  of  the  oil  and  steam  in  the  chambtr 
D.  The  tttomiaed  fuel  then  passes  into  the 
bnnier  I,  whence  it  issues  from  the  end  of  tbi 
burner  in  a  state  favourable  to  inMant  and  com- 
plete oombustion,  and  can  be  ignited  like  oidiaiiy 

^the  modified  form  of  burner  iUiutiatediii 
Figs.  4  to  7  induidve,  there  ia  a  hot-air  inlet  pif^ 


s^.a 


r^. 


Entering  into  the  mixing-chamber  D  at  opposite 
sides  and  at  right  angles  with  the  stesm-ppe  F 
are  the  nozzles  B  B,  ttunugh  which  the  petroleum, 
tar,  or  other  suitable  liquid  fuel  is  supplied  to  the 
mixing-chamber,  there  to  miagle  with,  and  be 
thoroughly  atomised  by,  the  steam  passing  into 
the  chamber  at  right  angles  to  these  nozzles  B  B, 
and  with  the  hot  air  drawn  into  the  chamber  1) 
from  the  hot-air  pipes  through  the  chamber  C 
hj_  the  current  indaf«d  in  the  chamber  by  the 
mingling  of  the  steam  with  the  petroleum  or 
other  fuel. 

The  petroleum,  tar,  or  other  suitable  fuel  is 
supplied  to  each  of  the  nozzles  B  B  in  aljont  equal 
quantities  from  the  cored  passage  Q,  from  which 
it  ia  forced  by  pressure  through  the  pipe  H.from 
a  tank,  I  is  the  burner  through  whii^  the  fuel 
toimed  by  the  atomisation  of  the  mingled  steam, 
oil,  and  hot  aii  passes  to  be  ignited. 

The  noizles  B  B  are  provided  with  screw- 
threaded  butte,  L,  which  acrew  into  the  passage 
G,  whereby  their  relative  distance  to  and  from 
the  end  or  nozzlo  of  the  strajn-pipe  F  may  be 
adjusted,  and  thus  the  character  of  the  fiame 
may  be  varied,  a  larger  or  smaller  fiame  being 
prodnced  at  the  end  of  the  burner,  according  as 
the  nozzles  B  B  are  brought  near  to  or  lengthened 


A',  within  the  steam-pipe  F,  its  outer  end  bdag 
screwed  within  an  adjusting  cap,  /,  at  Uie  had« 
the  burner,  so  that  the  air.pipe  A', 


front  to  the  contracted  no^e  of  the 
pipe  F,  forma  a  needle  valve  therefor,  to  aeei- 
lately  regulate  the  inflow  ol  steam,  the  pipe  A' 
being  pr^erably  fitted  with  a  hand-wheu,  ■',  to 
facilitate  adjustment.  The  oil  is  admitted,  si 
before,  through  a  cored  passage,  0-,  partly  wt- 
rounding  the  Durner  and  provided  wiOi  inwwdtv- 
projectingnozslei  tenninatiDg  jost  infront  of  tM 
inner  or  nozzle  end  of  the  steam^iape.  As  [a 
the  form  of  burner  first  described,  tM  ehambvC 
is  supplied  with  air  through  openinn  AA| 
which  mar  be  in  the  form  of  fSpe^  « 
not,  as  in  tue  arrangement  shown,  tha  air  men 
or  ted  in  through  these  opening!  la  paitiiQr 
heated  by  contact  with  the  centnlly-airufM 
ateampipe  F,  and  need  not  be  boated  benii 
passing  into  the  ohamber ;  the  air  jNilrilf 
through  the  central  aii-pipe  A'  ia  thonMgklf 
heated,  as  this  pipe  is  surrounded  on  all  mdai  W 
the  steam  passing  through  pipe  F.  31ie  moAt- 
cation  shown  in  Figs.  8  and  9  is  ■<'^g^  to 
comparatively  small  power.  The  atewa-^edta 
pipe  F,  like  that  shown  in  'Eijt.  3,  i«  open  toi 
uncontrolled  at  the  outlet.      Ttia  aL-Kog^  p^ 
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OHIBF    CONBTirUBNTS    OF    WEIBEY    AND    FUSEL    OIL. 


CAO  .... 
C^O   ... 


Nomul  propyl  mlcob^.-. 
Iio-snpyl  >]iialial 

■mantl  bnljl  ilsahot . 

t-JKHanniMTj  bntrt  Al' 
Tatluy  Iiutyl  alcohol .. 


{•D-primur  Mmfl  at 


ftH..O_ 
CBuO- 

OAOg  -- 
CHuO, - 
CH,.0,. 
CtiHwO, 

cajo".. 

CiHtO  _ 

eiH,o,.. 


Omatitatttiul  VetmJ 


i.CHpCH^OH 

(OH,),  1  CH.OH... 

(CH])] :  CH.CH,.OH 

(CH,),:C.OH „ 


[■>«iinuirT  bexjl  a) 
fai  jiiiiiai)  luiiljl  al 


Amrtaaetat 

Ajayl  TAlfiiBte»..» ......... 


.  itttti  (dietliTl-aldehr' 
dUa) 
Poifniiil      (fnifimliU ' 


.CBfCHrCE,  CH,  OH  .... 

(CHil, :  CE.GHrCH,OH 

(CtHi) :  CH,CHrOB  ._. 
(C,at) :  CH.OH^ -. 

(CH|), :  C!S.CHrOH,CH,OB . 

[CHJ,: 

'  'H.CH,CHpCHi.CHi.OH 

CHrCO.OH _ -.... 


CA-C^iOi 

[..CiHtO,  _ 

CtH„.C,HiO, 


iHii.CiEiOt — ■ 

CH^CO.H   

CHrCH:(O.C,Hg],.. 
CA^.COH....... — 


B9-S1  Net  effected 
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lOe-lM  iBtnng  eolantkai. 


;i=if^ 


MS  -iBB'Blnnig  eolontlaiu. 
'^ot  «tteet«a 


9taai|lT 


Prodiul*  at  Tntbnant 


Hoaut  bolTtie  mU. 


KbapniploDle  u 


T«tCT«ta  MiJ  ■Icohal.. 

T*lcmta  u)d  *mjlk 
Bain,  icatAta,  u 
Hot  ntOa  J  tXtetai  . 


tlM  affeota  of  amjlic  aloohol,  or  wbxtsTerotliar  mb- 
rttpOM  there  maj'  be  ia  f luei  oil,  bave  been  abnudly 
axtgfTentad.  I  believe  that  Uie  whole  theory  wai 
tmmped  np  by  aoma  aichemiat  about  the  year  1, 
and  yet  people  have  gone  on  makiDg  tiieae  state- 
mmti  while  there  was  ant  a  niiigie  flgoie  or  aoca- 
nteh  obeerred  lact  to  support  them. 

I  have  no  doubt  the  am;^lio  alcohol  and  other 
■abndiuy  oonfltitnoDte  of  spiritaoua  liquida  are  of 
great  importajics  with  TespMt  to  the  naTonr  and 
bouquet,  bat  I  have  grave  doubta  ol  their  phyaio- 
logiotl  impoctanca.  It  ia  worth  remembering  that, 
tuing  tha  whole  oiidisable  suhatancae  present  in 
whi>^  and  calling  them  ataylic  alcohol,  there  is  not 
nore  than  one-tenth  per  cent.,  or  lay  a  drop  in  a 
iriiw  glaM,  and  henoa  any  local  effecta,  luoh  at  have 
bam  •ttribnted  to  f  oiel  oU,  are  mora  probably  dne 
to  Um  ordinarv  alcohol  than  the  minute  quantity  of 
amylio  aloohol  contained  iu  it,  wbAtem  may  be 
the  CMe  M  to  tha  eSect  on  the  tyiten. 


ZBISON'S  SINETOGS&PH- 

D   j'ifluu,  which 
n  Daliiei.     It  ta 


iQ  ataffe  of 


THE  following  description  of 
derice''    we   qaota  from 
giraa  itaa  a  "presa*'  metnsae 

npIMented  aa  being  what  Mr.  Ediaon 

hmetograph  ia  a  machine  oambiuing  electricity  with 
photognphy,  ao  tliat  a  man  may  ait  in  kia  drar-*-  - 
MM>m  and  eee  reproduced  Qpon  a  Bore 
a  distant  theatre,  may  observe  the 
acton  exactly,  and  aJao  hear  the  voices  of  the 
players  of  the  music  of  an  opera.  So  eiact  ia  tha 
inabnment  that  eTerr  muecle  of  the  face  and  ever; 
expresdon  ia  faithfully  raproduoed.  The  machine 
will,  tor  instance,  roproduce  a  boxing  match.     The 

whole  aceoe  is  reproduced,  every  blow  strucli  ia 

nerfecUj,  aod  even  the  eouad  of  the  blows  c« 
heard.  The  kinetoftraph  has  only  to  be  placed 
a  table  in  front  of  the  stai^.  The  machine  pi 
graphs  theaeen?,  aadreoo^lsthe.minuteatBOUod.  It 
Mgina  to  work  aa  soon  as  the  curtain  is  rail 
cording  the  motions  of  tha  acton  at  the  rab 
impressioiis  per  second.  Thii  ia  auffidant  to 
contionous  picture  of  what  is  happeniDg. 
photographic  alips  are  then  developed  and  replaced 
in  the  machine  and  a  projecting  lens  Is  anhetitnUd 
for  the  photographic  Icdb.  Now,  by  adjnsting  tha 
phonograph  and  by  means  of  a  calcium  light,  the 
whole  scene  may  be  reproduced  in  your  drawing- 
nxon.  As  the  impresaiona  am  permanently  taken 
the  scene  may  be  reproduced  years  later,  and  aa 
many  times  as  anyone  desires  to  see  it.  The  photo- 
gia^is  ar«  reproduced  in  miniature  or  in  lifa-siie, 
■a  iLat  nothing  of  the  pertonnanoe  need  be  lost. 


The  kinetogr^,  speaking  roughly,  is  a  camsra 
Tanged  b  a  new  manner  to  do  new  work.  In  a 
oalt  boc  oontaining  the  oamara  Hr.  Edison  place* 
a  roll  of  galatinB  film  fin.  wide  and  of  any  lenfth 
desired.  The  interior  of  the  camera  is  arranged  in 
the  oidinary  way.  Tlis  gelatine  strip  is  anroUed 
from  one  S[andle  and  re-roUed  upon  another,  and 
it  is  in  passing  from  tha  first  spindle  to  the  second 
that  it  ia  carried  before  tha  lens  of  the  oamsia. 
~'he  shutters  of  the  camera  are  arranged  to  be 
.  'orked  by  a  shaft  attached  to  a  cylinder  of  a 
phonograph.  This  shaft  also  works  the  spindles 
which  cany  the  rolls  of  Sim,  and  the  meehauiBm 
of  the  camsra  is  so  arranged  Uiat  when  the  abutters 
are  open  the  spindles  stop,  and  the  gelatine  SM  is 
fixed  before  the  lena.  In  less  than  the  for^-azxth 
part  of  a  second  the  photograph  is  taken,  the 
shntters  snap,  and  tb»  spindles  turn  the  geUtine 
strip,  which  moves  on  foe  a  new  photograph.  The 
arrangenient  is  so  oomplata  and  aitraordioarily 
rapid,  that  forty-six  photo^pha  ma^  be  taken  in 
one  aecond.    Upon  this  pomt  Mr.  Edison  said : — 

"  Tha  trouble  in  all  attempts  baratofore  Made  to 
reproduce  action  and  motion  by  photography  was 
that  the  figures  were  not  taken  in  a  senes  with 
sufficient  rapidity  to  get  accurately  tha  motion  it 
was  deairsdto  reproduce.  Hr,  Hemment,  the  man 
who  photographs  running  horses  in  the  Ihonsandth 
part  of  a  aecoiid,  bad  the  idea,  but  be  tailed  baoauae 
ha  oould  only  take  half-a-do7en  photographs  at  a 
time,  and  these  photographe,  if  reprodnoed  in  a 
series,  would  have  shown  a  jerky  and  imperfect 
motion.  My  idea  was  to  take  a  sarias  of  instan- 
taneous photonapha  of  motions  so  rapidly  that  in 
the  reproda<&on  photographic  repreeentations 
would  become  diaaolvad  in  pure  motion  instead  of  a 
series  of  jerks.  The  Unetograph  can  take  a  series 
of  46  photographs  in  one  seoond,  which,  so  far  as 
the  eye  can  obeerve,  ia  perfectly  pure,  continuous 
motion.  Thia  can  be  kept  up  as  long  aa  deairad. 
The  maehiDestarta,  moves,  stops,  opens  the  ehutttss, 
takes  the  photograph,  cloaea  the  ihutten,  and  starti 
B^n,  repeating  the  proceas,  as  I  have  stated, 
46  times  in  a  seoond." 

To  illastrate  what  he  meant.  Mr.  Edison  took  one 
of  the  rolls  of  gelatine  film,  which  had  baan  through 
a  kinelograph,  and  showed  it  to  the  Press  oorre- 
spondent.  Upon  it  was  photographed  one  ofthe 
Iwya  employed  in  Mr.  Edison's  laboratory.  The 
photographs  were  about  Jin.  sqnare,  taken  on  the 
film  at  intervals  of  abont  lin.  They  reproMnt  the 
boy  in  the  act  of  taking  off  his  hat  and  bowing. 
Between  the  first  view  and  ths  last  of  the  series, 
the  complete  motion  of  removing  the  hat  and 
making  ths  bow  was  oleadv  diManiible,  and  there 
wa*  no  appamit  duuge  of  podtion  betwecsi  any 


two  oontMutiTa  views.  The  boy'*  bat  waa  imt 
bis  head  in  the  first  view,  and  hia  hand  was  atlk 
side.  The  hand  waa  gradually  raised  towaids  tti 
head,  wbich  gradually  mdined  forward,  thabtltaM 
remorad,  and  the  bow  oomplatad,  attec  irtisk  fti 
hat  was  plaosd  upon  the  boy's  head.  Mt.  BdM 
showed  uie  maddne  to  thacorraepondeot,aadtoa 
layman  it  appears  to  be  nmply  aegoars  baz,iBtt* 
upper  and  of  which  is  a  hole  lin.  m  diamtv.  Il 
tha  hole  is  a  lent,  and  on  the  bottom  of  &»  V» 
within  is  arranged  a  series  of  wheal*  and  ^latv 
upon  which  the  rolls  of  gelatins  film  an  jUmL 
Tkt  Sim  is  cairiad  from  one  of  tlia  noadlM  o*« 
tha  whads  past  the  lens  to  1^  other  aaWk 
Fastened  to  the  Utter  spindle  is  a  belt,  lAidhk 
attached  to  an  elacbic  motor.  When  the  nstsfk 
started  the  Fallot  gelatine  is  tnuuterrad  taaOa 
first  to  tha  second  spindle,  and  in  tiu  tmateb 
passed  before  the  lena,  and  ths  photognpUe^ 

preadon  is  taken.     The  film  eomea  — ' "-*' 

when  run  at  the  highest  spaed.    The 

coold  see  the  boy  distinctly  waving 

touching  hia  hat.  The  lad  laughed,  sboak  lb 
head,  and  bowed.  The  gslatina  fiJni  oonldkSBM 
in  rapid  motion,  but  the  figures  of  tha  bof  ■«• 
always  before  the   lens,  and    every    jnotia^  ma 


a  seteni,  when  the  ficora  came  out  lift  ,  _._, 

feature  being  distinct  and  the  action  of  tha  mOMhi 
perfect.  Ur.  Edison  slowed  the  mmM^^  iom^ 
and  ths  differenos  was  upannt,  the  aotfon  rf  M 
boy  becoming  jak^.  It  waa  bj  iimslaallf  h 
cieaaing  the  rapidity  of  the  "'"*l'iiif  tfaat  fla 
inventor  finaUy  determined  the  (act  that  4S  (Mi- 
graphs  per  second  ara  the  proper  nombar  nz  ft* 
exact  pKiductioQ  of  ordinary  motion. 
Mr.  Bdiaqn  intends  to  raproduc 


e  oonoBuMiH 
ighlaha^al 


st^,  sosnray,  and  f nmitDn.    In  oidar  to  ot. 

this  result,  it  will  ba  necesaaiT  to  hava  a  ^M» 
graph  large  enough  to  contain  a  cylinder  ia[iilllif 
recording  every  sound  made  dming  Sia  30  h^M 
which  is  about  the  average  dimtiaa  of  ■&  aot  kt 
play.  Itwon]d,of  course, ba uapoaaible to diM 
the  cylinders  of  the  plumogrqih  or  atop  tha  Um^ 
graph  during  the  act. 

As  a  means  of  amusan— '    "-   ~-^•— 
invention  pmmiana  to  ba  a 

reel  of  film  which  will  oon 

graph  Hi.  Ediion  M^eoti   ta 
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two  liks  flgara,  each  haviiiR  mx  n 

flfpin  bting  mnoh  Mtmnget  tbui  Ihs  oUiar. 
•MpieaiuninatioD  of  tSe  plate  ahoin  &  noltitiida 
jf  minute,  needle-like  crystsla. 


-Ql^  ^^V{ 


TAPPINa  JIGS.* 


I  iMTe  eecD  tbem  naed ;  but  the;  were  not 
nti^atioij.  It  u  aimpl;  ■  loimd  piece, 
tonga  at  one  end,  It  being  bored  to  U  the 
t  the  tep,  and  oonnteibared  for  the  bod;  of 
-"■'  ' — '  -n  the  flange  eqnan  with  the 


thli  Und  of  a  •0<iket  meniih.  It  ia  rsiy  eaiy  to 
■tait  a  tap  ■taaifht,  but  they  are  not  lafe  in  the 
haadi  of  a  oaralen  workman,  beoanie,  after  the 
tep  ia  partly  entered,  it  the  wimeb  is  long,  a  ilda 
■bain  OQ  it  will  break  the  tep.  I  have  need  Qiem 
with  entin  eatutaetkin,  and  prefer  Hiam  to  regolti, 
adJnrtaUe  dooble-ended  wrenehM,  tor  it  ii  to 
mooh  eader  to  rtart  a  tw  eqnare  with  them. 
The;  might  be  praferabl;  made  with  the  handles 

failed  or  flied'  on  them,   and  p '~   —    " 

lioaed  in  length  to  the  Up  the;  bi 


«S' 


plate 
iHowt 


ith  a  itetioiuiy  guide— that  U,  a  .-™= 
Mi  not  follow  the  tep  ai  It  goea  in.  In  all 
r  hand-tepping,  it  i»  oonmdtred  aoonrate 
to  allow  the  Up  to  oentn  iteeU  in  the  hole 
biDed  for  tepping,  and  all «  jig  wonld  then 
■d  tor  wonld  be  to  keep  the  tM  eqaare  with 
Me,  or  in  line  with  Ui«  dialed  bole.  Serecal 

ri  I  derised  a  jig  fra  that  poipon,  and 
it  to  nie  the  rMular  iliee  ei  hand-tep^ 
-  (tfailottedpl«teA,Fjg.I,momitedon 
te  B,  and  held  in  place  bj  wadiai  C, 
Dowt  ^lato  A  to  ilide  endwaya,  oi  torn 
lant  fi  a  doee  noving  fit  nndn  the 
At  one  end  of  ^te  Ail  a  boaa  bored  to 
Iwnhfnge  for  different-nzed  tepa,  being  a 
Id  theit  (hanki,  a*  (hown  InFig  ^. 
1. 1  the  jig  ia  Aown  in  poation  tor  tuplng 
iMflangeof  a  cylinder,  the  plate  Blieing 
Uiea^Iiias  flangea  br  damp*  and  bolt^ 

■  hoadiln  a  T'llot  Intbeplate.  This  li  a 
)  lig,  trat  Fig.  3  ia  a  plan  for  a  itationaiT 
,  Wtth  a  poet  fixed  in  it  at  right  angla  to  the 

Oe  poet  mpporting  a  (winging  j^tedaim 
hnog  the  tep-gniding  boihea.  A  eet  collaT, 
WB  the  aim  to  ba  adjoatsd  tor  dlflennt 
of  wisk.    The  tebla  n  shoDld  ba  eet  aolld 

Sw  that  a  piece  ma;  ba  aet  with  a  ipiilt- 
tben  be  aqnara  with  the  tep  guide.  It 
!•  wai  laige  enoogh,  and  had  aloto  in  it  for 
a«iJeoeafaat,  It  would  be  a  good  thing  to 
the  enoting  ihop  in  charge  of  a  man  to 
M  of  tod  do  the  tepping.    It  will  be  leen 

■  Jig  doea  nothine  toward  locatiag  the  tep, 
nmotion  beln^  to  tiold  the  tep  peipendlca- 
h»  aniface  bemg  opentod  on,  an  that  an; 


ESAMPLEa  OP  SIPPSACnON.-  portion^.. 

|IFFBAanON,  ai  ia  well  known,  ii  the  change  Oej  meet  in  the  e;a  and  produc 

which  light  nndergoee  when  i-flttinB  the  edge  Aeacribed.  It  hiia  been  aicertained  that  these  minnte 

otabod;^  01  m  paaeing  throa|^  a  uaiTOW  alit  or  cr;atalaaTe  "hemimorpbic  cryatela  of  mtila  elon- 

apertore  ut  an  opaqne  body.    The  rays  appear  to  gated  in  the  directica  of  the  Tcrtical  axla."    lUi 

'~~ '  ~  '  tneehodow  of  phenomenon  wu  noticed  b;  Q.  Boee  as  eariy  as 


ptodncbag  Hx  Badial  B 


ha  smface  bemg  opentod  on,  an  that  any 

of  holes  ma;  be  tepped  parallel  to  each 

licoW  to  a  plane.    Thia  kind  ot 

■1'"  lece  enough  to  allow 

,, —  .; r  -■  often  as  dedred— a 

■at  fomtd  Id  an;  other  I  have  sesn. 
Midaid  tepe  werefonnd  not  to  have  nniform 
ibanka,  and  it  was  neoessai;  to  reduce  the 
iUt,  10  as  to  have  them  all  the  same  on  a 

ng  this  jig  a  est  ot  socket  wrenches  were 
fat  the  taps,  and  in  Fig.  4  a  shown  a  plan 

Khsm  which  ia  batter  than  the  common 
treqnantl;  oonveniant  and  often  necsa- 
m»  ndLet  wrenches  on  tepa,  and  with  the 
r  Uod  it  is  ver;  difflcult  to  start  a  tep 
1  baoanee  the  aqoue  end  on  the  tep  sooa 
W  %  looee  Bt  in  the  wrench,  and  wobbles  too 
Ufa  ana  is  bored  at  J  to  flt  shank  at  tep 
ha  •qoara,  and  a  mortiaa  the  size  of  the 
PMt  is  pot  through  at  O.  The  oateide 
F  K  abould  be  turned  conoentiio  with  the 
<^  io  ••  to  b«  used  to  tiy  a  set  sqnani 
«Mn  being  used  withont  a  jig.  with 
■Mrt  taa  ■>  aitide  bjrBau,  Caui,  inAaunani 


the  bod;.    A  comnLon  example  of  this  pbenom 

is  the  Bxpeiiment  in  which  a  beam  of  Gght  is  made 
to  paea  aoross  the  edge  of  a  sharp  Inatranient — a 
razor,  for  example. 

The  moat  beautiful  axai'  pie  ot  diftiaotion  phaio. 
msnaia  giren  b;  the  giaiinga  used  fbi  producing 
the  ■pacUimi.  Ai  we  Eats  at  pieeent  notCjag  to  do 
with  the  poiel;  soiantiflc  application  ot  this  phoio- 
menoD,  we  oanfioe  oniselTes  to  a  single  example,  as 
ihown  in  the  mineral  commonlj  known  aa  star  mica 
(phlogopite).  A  thin  plate  of  thia  mineral  placed 
opposite  a  point  of  tight,  such  aa  a  candle-fluna  or 
a  small  gaa- flame,  eihibita  six  radial  buida  ot  light 
amanating  from  a  point  opposito  the  flame,  and 
uranged  symmetrinill;  at  the  angle  ot  60°.  Theee 
bauds  rotate  with  the  plate  when  it  ia  turned  in  its 
own  plane ;  often  more  than  six  such  bandi  are 
ihown,  but  the  number  ia  alwaya  a  multiple  of  six. 

In  Fig.  1  is  shown  a  star-like  Sgnie  produced  in 


•  Br  Ow.  M.  Hop 


In  (he  BcienHJie  Ami 


Fro.  5. — Arrangement  of  Crystals  in  Mic&. 

1862  ;  bat  the  nature  of  the  crystals  was  aicsrtoined 
by  Lamoii. 

The  diSiaction  phenomenon  shown  b;  the  atir 
micai  ma;  be  produced  ardQinaJly  b;  forming 
minute  scratchei  in  the  auif  aoe  of  the  glass :  tha 
diffraction  bands  are,  ot  oourse,  at  right  angles  to 
the  lines  or  soratchea  by  which  the;  are  formed, 
therefore  It  tha  plate  is  acratohed  in  one  direction, 
one  band  will  be  produced  reaching  acroaa  the  plate 
atrightangles  to  the  scratches:  if  scratohed In  two 
diiectiana,  two  l>anda  will  be  produced,  as  ahown 
in  Fie.  3  ;  and  Fig.  4  represanis  a  glass  plate 
scratched  in  four  directions,  the  lines  being  nt  the 
angle  ot  45',  thus  producing  eight  radial  bands 
when  the  plate  ia  placed  in  front  ot  a  point  ot 
light. 

It  is  obvious  that  b;  the  proper  arrangemeut  ot 
the  liaes  any  number  ot  radial  banda  might  be 
produced.  The  acratches  in  the  glass  are  almoit ' 
uupereaptible;  they  are  leadil;  produced  by  rubbing 
the  glass  lengthwise  and   crosswise   %  a   blo<£ 
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I  to  iQiutnts  mr  meudng ; 


iilidBF    It: , 

■Mt  in  th«  daA  tOl  wantad,  mod  Umq 
d'*  En  ths  axaot  podtion  banwrij  oooQfied  by 
far  rfkia  a  fmna  whioh  ourlad  the  fociuaing 
H.  Bat  if  we  ftboUih  tbe  focnuiiiiK  Kreeo, 
I  fattKua  tithe  dark  (tide  r  ThepUtenuj 
rt  b*  pUeed  diraot  into  the  muan  m  the 
•B  iita  <wet97  for  tbe  ceMptimi  ottha  pictan. 
Ittj^lino  Dead  to  pat  any  ■hnttac  in  Iront  of 
•mliBa  to  tha  lagolatiou  metliod,  (m  nnily 
jm  of  ow  nechaaiisiani  in  tfii"  diiaction  u 
I  lankfaig  a  Udit-tight  ballom  and  Imi  cap 
1^  te  k  Ma«»  I  Aiin  eiTe  tortber  on,  I 

19,  ma,  Ton  will  aik,  an  yon  to  prorids  for 
» MD  CM  plofam,  joBT  ^ate  beinK  tlzed  in  the 
B,  aal  onea  espoaad,  how  a»  70D  to  take 
kv?    n*TC  an,  I  annrar,  thna  modea  o( 

~    '^.    Tbe  tint,  and  tha  one 

-^T,  would  be  tha  adoption 
"■*    *''i  ^ctnn,  irtiMi 


t^kan,  bung  wonitd  off  on  a  spool^aud  another 
mrfaco  being  diawn  into  pontion.  The  only  poi- 
tihls  objection  I  can  aee  to  thii  lygtcm  is  that,  as  I 
beliava,  a  good  tramparmt  rapport  has  not  jet 
beaa  put  on  the  market.    The  traniter  fllnu,  or 


Fia.  li. 

ittii^B  film*,"  of  Anericao  maatitaatuie,  offtc. 
to  my  mmd,  a  great  diiBonlty  in  tbe  nambef  ot 
antra  prooa«es  needed  before  one  can  get  a  print. 
If  one  ooold  have  a  bantpatent  film  eoatad  with 
gelatine  bmnlde,    to    tut    tba    piofain,  wbMi 


dereloped  and  fixed,  could  be  printed  fnm  it  at 
onoe,  Bi  if  it  were  on  glaai  (and  with  tbe  addi- 
tional adTantage  of  being  able  to  jnint  it  right  of 
left-handed,  a>  deaired,  thii  would  be  qoita  par< 

In  the  mean  tiina,  if  this  oannot  be  had,  there  an 
ewtaiDl;  veiy  excellent  fllmi  on  tha  market  not 
flexible  enonfh  to  roll  np,  bat  light  enondi  to 
enable  one  to  carry  nme  dozen*  without  tba 
diobtaat  inoonvenienoe.  Theae  I  ihonld  prcraow 
to  baek  with  a  perfectly  llght-tuhtp^iar,  and  thai 
plaoe  than  in  a  itaok— one  behind  aoothcc  In  tha 
camera.  If  ghm  platea  be  adhered  to  (notwith- 
■tandiDK  their  wnffht,  they  doubtleai  haya  Teiy 
many  adTautagaa},  I  Aonld  treat  them  In  the  tame 
way,  only,  ol  oonne,  in  view  of  portability,  mnoh 
fawar  can  oe  taken  at  a  time. 

Then  renuini  in  either  of  thne  two  U«t  «aMt 
tha  maebanioal  qoeatiim  of  gottEng  awvthe  top 
plat*  or  film  after  it  ha*  been  expoeed.  Then  an 
man;  wayi  of  doing  thii. '  With  glaas  platea,  per* 
*^  —  .  the  beat  ia  to  bare  a  aepatata  Ix^  or  ba^  to 

b  to  tha  and  of  the  eaueia  with  a  ilit  ananga- 

ment,  (o  at  to  ihoot  tba  eqioeed  plate  into  the  bw, 
and  tMn  having  a  ^tfag  aaaB^uant  to  pwh  the 
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otlwtl  up  into  pUoe.  If  ilie  Bitot  bts  mad,  I  am 
not  nm  il  thii  tnUat  woaM  woA ;  bnt  no  doubt 
It  would  not  be  difficult  to  dOTiMa  nitable  unuim- 
mant.  Howarer,  I  pin  mr  faith  on  tha  loller-ilMe 
anwngaoMnt  aa  ths  on*  I  ihonld  prefn  to  adopt, 
having  no  doubt  that  th«  trampsiwit  fllnu  will  not 
b«  Iraig  in  ooming,  and,  in  the  meantime,  I  ahoiild 
ba  dontent  to  ■w<A  with  glau  plate. 

To  oae  snoh  a  oaman  ai  I  hare  now  ehadowed 
forth,  it  will  bo  neoeenry  to  employ  a  JiHder  to 
■Dabia  the  imags  to  be  placed  aoetuatel;  on  tha 
idata.  Having  now  sons  over  the  ground  in  a 
pteliminarf  manner,  I  wOI  give  a  dnwing  of  a 
camoa  made  in  aocordanoe  with  the  auggeatioiu 
madeabove,  when  I  think  it  will  bo  fonndtkatit 
!•  lighter  and  more  compact  tlian  uiy  iiutTument  in 
the  maiket  tor  the  nme  lized  plate.  The  camera 
daaoribad  ii  for  arc  with  glaae  plates. 

Deaoription  of  the  dimwinE :  The  drawinn  ihow 
a  eamca*  for  ptatee  6]  b;  41.  Fig.  1  ii  a  ddeview, 
partly  in  aaetion  and  partly  in  elevation.  Fig.  2  ii 
Ml  end  eleralion.  Fig.  3  a  plan  thowing  the 
canum  doecd  (bnt  without  the  A  (ramea).  F^  1, 
E,  and  6  an  delaili  which  will  be  deMnbed  E«ie- 
altar.  Hie  wne  Mten  apply  to  the  aams  parta  in 
•U  tho  drawing!. 

Tb»  C4m<aa  oompiiiea  I  a  frame  of  haidwood, 
A  BCD,  made  of  the  exact  liia,  ao  that  the  platai 
wil]fltinattheba«kinaitack,asahowniDFig.  1. 
In  tlie  depth  ahown  in  tlie  dmwing,  I  inppoae  abont 
twdve  platat  could  ba  put  in. 

Hm  plate  to  be  next  expoeednata  i^ainat  a  fillet, 


B,  ng.  1  (thi«  rolling  abutter  is  aean  alao  in  Figi.  2 
■nd  61  ^  a  cam  projecting  from  a  loUec  ""i--^— ^ 

C,  Fig.  1,  ahown  alao  in  plan,  Fig,  4.    Whmi  thia 
nllei  la  turned  by  the  piojedlng  part. 


),  Fig.  4,  tha  cam  C,  Fig.  1,  praaes  on  tha  end  of 
Jie  pUte,  driving  the  other  end  againat  tha  nds  of 
theiolling«hDttaiB,Fig.  I.  Aa  the  plate  ir  ""'- 
—■*■■"•  "  -'(^tlj  above  the  centra  o!  the  p 
-ig.  1,  and  aathe  tendency  of  the 

Ctato  -■  ^ 

wmbal 

fall  iMuk  amonmt 

oanieia  it  tmnea  up 

Each  plate  lezoept  ths  last)  r 
atrangemmt,  be  protected  at  Uie 
l^ht  tacking,  oonaiaCing  edther  a 
ingment,  or  of  orange  or  other  mitaUe  paper, 
fiitanad  on  with  gam,  and  the  latter  would,  I 
think,  b«  pref  eialde.  When  the  snioann  is  made, 
and  it  ia  desired  to  remove  the  plate,  ths  ounais  is 
Laid  in  suoh  a  portion  that  the  idling  Antter  and 
Ota  cam  loUsr  are  vertical  or  thereabouts.  The 
cam  iathen  "eased  back"  a  little  from  ths  plate  by 
■hghtly  turning  ths  roller  C,  and  the  rolling 
(hntler  ia  then  tamed  in  the  direction  ihown  by  the 
arrow.  Fig.  1,  till  the  rectangular  slit  in  the  ihuttcr 
marked  S,  Figi.lji,  and  3,  comes  *  "  '"  "' 
plat-     ■"^--- 


mation  ia  all^tlj  above  ths  centra  oithe  rolling 
BOttw  B,  Fie.  1,  and  aa  the  tendency  of  ths  cam 
" '~  '~  ~:rip  tha  otlm  Bud  of  the  plate,  the  latter 

"  — '-- '•'—    — i  will  not  tend  to 

plates  whan  the 

In  auch  an 
k  by  a  light- 


*' dick  "  (there  _  .. 

Wbanthaahuttartsihat— i.e.,  when  the  ilit 

at  right  angles  with  the  length  of  the  plate),  not 
shown  in  the  drawing.  The  com  roller  ia  now  again 
turned  in  the  direction  ihown  by  the  anocr,  Fig.  1, 
and  the  cam  will  now  drive  the  plats  into  the  aht  in 
the  roUing  shutter,  whence  by  shaking  the  camsra 
In  a  Boitable  direction  it  will  readily  fall  out  through 
thealitS',  Figa.  1  and2. 

01  course,  if  thia  were  done  in  the  open,  light 
WOOld  enter  by  the  >lit  3  and  spoil  the  other  plates ; 
but  a  brass  slide  ia  provided  ,  uid  by  a  counterpart, 
attaohsd  to  the  part  £,  a  bag  can  be  alid  on  to  the 
md  of  the  camera  to  reoeiva  the  plates.  The  part  E 
Is  ^ovided  with  a  rolling  ahatter  with  a  aht  in  it 
ajmilar  to  tha  one  in  the  camera.  Thua,7>y  attach- 
ing the  bag  and  opeuing  both  rolling  diutters,  the 
plate  can  be  ahot  out  into  tha  bag,  and  when  both 
loller  shuttsrs  are  again  dosed,  the  bag  can  be 
reanoved,  and  tlie  camera  again  osed  without  any 
Impediment  for  the  next  tdaw. 

By  thia  means  tha  atock  of  platea  ia  transferred 
one  by  ona,  after  axpoanre,  to  the  bag.  When  this 
bag  ia  empty  it  will  roll  up  into  a  apace  of  about 
din.  by  if  by  1},  and  when  full  it  will  represent  a 
ipaoe  about  equal  to  the  ordinary  double  back. 

Ibe  back  of  tha  camera  (aesn  in  Fig.  I  between 
A  and  B)  should,  I  think,  be  made  of  vulcanite,  oa 
being  not  liable  to  warp  by  heat  and  damp.  When 
in  ita  place  it  must  l»  firmly  held  by  suitable 
fastemnga  (not  ahoivn  in  the  drawing).  It  will  be 
evident  Jnnn  what  I  have  taid  hitherto,  that  ao  far, 
the  camera  might  ba  witti  advantage  made  on  the 
EoUer- slide  prmdpls,  witli  the  sensitive  tissue 
ib«tehed  from  one  roller  to  the  other,  in  ths  well- 
known  manner  of  roller  alides;  buti  have  explained 
the  above  system  because  I  beuave  it  forms  a  timpii 

—  '  ""-  aatisfactc '  — " '"■   -'-■- 

___-a  of  the  __  _  _  _. 

The  front  of  the  camera  ia 
ng.  3,  and  in  ita  position  doling 


_     It  wiU  be  » 
t(Mnther,tb 
wnhoat  ar 


packed   up  in 

.-  in  liga.  1  and 

iat  of  three  paria  hinged 
tnl  part  carrying  the  lens  with  or 
front  arrangement  aa  diown,  and 


0w  two  rida  pivoM  ormtaining  gtoored  slidaa,  si 


partly  in  Figs.  1  and  2  ;  the  end  view  of  one  ot  them 
twing  ahown  at  F,  Fig.  3,  ahowing  the  grooi 
dearly.  Onthe(Meofthe«ea!de|)(eceethefo 
Boale*  are  engraved.  Two  diSerent  scales  may  be 
sngravad  on  each  to  suit  different  Isosea.  Moving 
in  the  gioovea  aod  over  the  acales  are  tiro  atop* 
pieces,  <3.  Theaefitexactlj  so  astoslide  amooth^, 
and  are  provided  with  set  screws  (which  pteM 
against  tho  bottom  of  the  grooves  wbcm  in  action), 
Irr  which  they  can  be  firmly  bald  at  any  point. 
Ilia  and  edges  of  these  stop-pie«eB  migu  with 
advantage  mjm  be  engmved  with  aoales,  whioh 
■'     '  -       —'-'after the " '- 


f  ai^-coverei 


and  mable  the  aeting  to  be 

To  hold  the  frontoat  to  the  exact  distance  reqoiied 
to  bring  the  object  to  be  photi^raphad  into  focoa 
on  the  plate,  tiro  *>  A  "  framea  are  provided,  made 
of  atael  win ;  one  of  them  ia  seen  in  Fig.  2, 
and  the  two  ore  seen  in  side  elevation  in  Fig.  ' 
place  in  Figs.  1  and 


if  them  ia  ahovm  ii 

ither  is  ahown  out   ._ 

front  is  hsld  back  upon  the  " 


lifi'bt  ___ 


Fi^.  1,  where  the  front 
ad  positian  by  dotted  lines ; 
irigfat  is  hinged  lowsr  than  the 
Duer.  K>  Baaoie  one  tO  fold  over  the  Other.  The 
"A  frames  simply  "spring"  into  their  hinges  at 
the  bottom,  as  ia  seen  in  Fig.  2,  thus  enabling  another 
pair  to  ba  aubstitnled  for  them,  should  a  lens  of 
materially  different  focus  have  to  be  employed. 

In  onler  to  use  the  camera,  the  atop-piecee  G  an 
est  to  the  places  eorrespondiug  with  the  distaooe  at 
whidi  the  focus  Is  to  be,  uid  the  front  is  then 
draiin  ont  and  sprung  on  to  the  two  "A"  framsa. 
The"  A"  frames  an  arrested  by  tba  alop-pisoea  (at 
seen  in  Fig.  2),  and  the  lena  ia  Uioa  held  at  axaotly 
the  leqoind  distance  from  tha  plate. 

Surrounding  the  clastic  cord  L,  and  extending 
from  the  lans  to  the  plats,  mutt  bs  either  a 
"bellows"  or  a  bag.  I  think  a  bag  could  be  made 
parfa^ia  to  fit  in  a  «"«ll"'  oompaaa  than  a  bellows, 
but  tins  is  a  dstail  I  am  not  at  the  moment  able  lo 
dedde.  It  may  be,  also,  that  in  Fig.  1, 1  have  not 
shown  space  enoam  betwem  tha  dosed  poaition  of 
tha  front  and  the  uwa  of  the  plate  tor  the  bag  or 
bellowa.  If  not.  then  either  tha  camera  mustSs  a 
little  thicker,  or  part  of  its  carrying  power  of  span 
platea  must  be  saorifioad. 

A  aate^-alide  must  be  placed  immediately  behind 
the  loDB,  we  groores  for  which  an  ahown  in  Fig.  1. 
I  do  not  flgnn  the  lens,  nor  any  of  its  attactuneots, 
as  thass  on  matters  which  may  vary  indefinitely : 
but  the  lens  should  be  so  arruiged  u  to  lift  □□  and 
requin  a  lot  of  screwing.  Whan 
ia  closed  the  tens  may  be  removed, 
leis  irill  lemaln  h^ht-tlght,  the 
platea  will  need  no  further  protection.  Two  or 
mon  valvea  must  be  made  in  tha  bag,  or  bellows,  to 
enable  the  air  to  pass  in  or  out,  or  the  oamera.  will 
□either  open  nor  ahut.  These  may  be  simply  tabes 
ben:  aeieral  times.  The  camera  aa  ahown  mil  give 
a  distauoe  of  alMut  'i^ia.  from  the  lens  te  the  plate, 
which  ia  ample  for  a  Dallmeyer'i  rapid  rectilinear 
lena.'  Of  coarse,  with  ahorter  focus  lenaaa  the  affair 
would  be  atill  more  oampoct. 

T  have  not  aa  yet  mentioned  the  fioder,  which  ia 
aneoeaaary  adjunct to^tliia camera;  the muoa being 
that  there  an  so  many  arrangements  posaitile,  that 
it  ia  difficult  io  select  which  would  be  the  moat  oS- 
Besides,  this  is  a  quaation  which  turoa  upon 
optical  work.  I  think  the  beat  aystem  would 
lave  a  miniature  telescope  aa  arranged  that 
the  field  of  view  ahould  comprise  the  aome  as  that 
token  by  the  lens,  and  ao  directed  that  the  view  in 
the  telescope  woold  agree  with  tliat  tlirown  on  the 

It  will  easQy  be  seen  that  a  camera  so  light 
as  this  will  atford  gnat  facilities  for  all  "snap- 
shot ' '  work  where  the  inatrument  baa  te  be  held 
the  hands ;   for  any  exposures  under  about 


theaafi 


'X 


alideia 


bate  fa 


found  quite  sufficient 
— *  the  point    -'  "- 


the  alpenstock  about 

the  alpenstock  firmly  with 


distance  m  front ;  graap ,._. 

the  left  hand,  and  press  it  strongly 
ahoulder,  at  the  aame  time  leaning  a  little  forward. 
The  arrangement  of  two  legs  and  an  alpanatock 
thua  make  a  "tripod."  By  pressing  the  elbows 
well  into  the  sides,  and  holding  the  camera  in  both 
handa  (that  ia,  with  the  first  and  aeoond  fingers  and 


,  the  advantaRe  is  gained 
that  the  oamera  ia  brought  up  to  nearly  the  level  of 
the  eye,  which  is  at  all  times  an  advantage. 

To  regulate  the  ezpoaure,  the  best  plan  would  be 
te  uae  a  tube  which  would  comfortably  reach  the 
the  expoaun 

.,  ji  "which  a 'little  puff  of ^ 

M  actuate  a  detent  which  liberates  the 


.of  holdiDg tl 


the  eipoamg 
a  hand-held 


which  will  allow 
tobeattalned.    If 


the  operator  cannot  blow  "  dry,"  a  little  iitat. 
oeptor  foe  nwlstiire  would  hare  to  b«  madeL 

In  a  futun  p^ier  I  will  give  tha  detail  tt  m 
alpanatoek  stand  for  this  oaunera  for  long  exiWNM. 

PonsoBiPT.— I  add  a  word  aa  to^tbe  n   " 


the  nlUng  ahnttcn.    These,  as  wHl  ba  san  mm 
tha  drawings,  an  made  mow  in  tha  aaoM  bmbc 
as  water-teiw,  only  with  a  eylindrieal  hamL  I 
think,  if  these  wen  made  with  a  mlcamta  baid 
working  inside  a  bnaa  tube,  the  whole  bafag  kt 
into  a  cylindrical  hoL 
would  be  TCcy  oha^dy 
veryeSediva.    It  na 
toBsa  tube  and  tamed 
easily  be  made  ao  exae 
very  tree  woAin^   t 
enter  when  tha  shuttei 


OOLD    WBA1 

[32398.]-"  Wb  hai 
Haj  without  bcang  yet 
spring.  Prom  the  21i 
fine  &n,  the  pleasant 
on  one's  fingers.  Ant 
phwo  of  the  preoadin^ 

"  Tha  pnobsBion  of  I 
years  ago,  will  cont 


the  eoMteUation  Tanri 
~ ;  took  plaoB  when 
imatheMaidi  eq 

ing  into  the  ooiw 

for  four,  six,  and  ei( 
will  entv  anoossBvely . 
and  Seoirdo. 

"Now,aBth«MlMt 
to  tho  oonstellatloa  E 
ooldert  ngioo  of  the 


gradually  piogresriv^ 
temperature,  and  peril 
our  planet.  Tbaeartl 
this  ciitioal  point  in  lei 
whioh  ths  axis  of  tha  c 
neareat  to  the  cold  o 
than  we  ahaU  atill  be  I 
which  Aristarehus  prei 
tbe  cnation,  Daretas  < 
Ciprian,  and  St.  Jem 
10,800,  Dione  for  13,61 
Caaaandsz  for  l,800,n> 

"  The  prophets  and 
who  have  announced  i 
world  an:  Bernard  of 
and  many  others  for 
for  1336 ;  Steffler  and 
Hildeu  for  1652,  Whif 
1819  :  Liebistein  for  It 

"  Bnt  the  world  has 
will  not,  ao  long  as  the 
be  maintaine<r  l>r  tb 
action  ot  the  cold  1 
Kerculaa,  the  dead  Ng 

The  above  is  transla 
and,  aait  appeaia  to  m 
aighta.    I  ahould  lik*  t 

data  for  ita  oondnsiai 

Florence,  Iday  ZS. 


LAMP  OHIlCNBy 

]— Cas  anyi 
explanation  of  the  waj 
puatSn lamps?  Thei 
proof  and  made  in  Bd 
ordinary  manner,  fori 
—' '  —  protected  bj 

ater  touched 

_   and   cracked 

wick  of  tha  la^  wi 

your  nadsn  know,  ^ 


drop  of  « 


the  Bohemian  chunn 
peouliar  behaviour  of 
''chimneys,"  for  ton 
crack  even  when  they : 

BIOTO 
».]— I  SOTX  thi 

Paris,  a  diataAce  of  3K 
at  b  a.m.  on  tha  23r( 
7.30  a.m.  on  the  21th, 
■16\  hours.  Ihis  Beam 
of  physical  forec^  and  i 
if  uie  amount  of  work 
shown,  and  I  hope  soi 
able  to  deal  with  it  wil 
'  '  ma&walkiDi 
-" work 


,  1801. 


ENQLISH  UEOKAKIO  AND  WOBLD  OF  SOIENaE!:   Mb.  HOT. 


>  -  mUnt ;  P  V  the  tona  Bzerted  In 
•  ■  U :  v  -  tba  need  JB  taibm  pai 
)'8  i  end  t  ■  tlw  time  -  3  honn,  il 
tanstingta  >ea  how  thia  would  oom- 
is  mlwve  Ui^de  woik  of  Ml.  lUIIt. 
omeof  "oan"iiiHbe  in  apodtlaDto 

BDd  particalai*  of  the  jonmer  itoeU, 
ibt  not  would  be  ft  eootM  of  gnSBoatioi 
>den  of  the  "  KU."  Ur.  Mille  eewu 
.ved  at  Puis  in  n  tbit  exh«aited  oon' 

no  wonder;  and  loMi  bat  admire  aper- 
will  which  «ould  udon  for  lo  man; 
init  a.  leimiuigly  hopelsM  taik  ol 
ngUw  jonnkejln  30  honn,  which  wai 
a  teqoired.  H. 

I.A,THB  XATTBBS. 
—  "A.  H.  S."  aikt  ma  to  expUin 
"  method  of  dividing  by  evolntei.  I 
ny  I  did  not  quite  undenUad  it,  and 
oUowsd  Memed  bo  moeh  prnpiff  tb^^  j 
Teiyhaid. 

iketched  in  VoL  XLIV.  p.  473.  I  itlU 
mnch,  though  tor  one  who  ii  aomtantlj 


^Tl 


laeAinitl. 

"Vnloan"    will    eea    the   ftppeat  ol 

'  ud  reappear  amoagst  ui. 

P.  A.  S. 

TiauxiNa  LsnasB. 


U  ha  will  kiudl;  giTe  a  few  hintson  tl 
How  to  kMp  Uie  ' —  — '"""  ' 
Mlilhing?    What»ii , , 

taUcroB  strokes  are  the  bMt  7  I  find 
raqnently  nin  diitortion  during  poUih- 
B  BpheriGaTsarfacea  heoome  nnbue. 


[ilanln  of  27  years'  aipariaii..,  _  

readere  o(  "  Oon  "  that  the fanajprioea 
fornme teaaat bomeare  purely dodgea 

t21b.  oT^ 
tie  sbont. 

ant  a  tea>gaiden  in  Abuq  or  India  that 
0  tba  lame  trick.  It  only  nsadi  a  littls 
aoDgit  Mme  bienda  and  a,  retailer,  and 
iMwn  why  £50  a  pound  might  aot  be 
#BboDA>9de aale.  So  I  hope  no  one 
lad.  It  ii  limply  a  bade  tnok  to  gat 
ud  it  •nocoBdad. 


piuduoer  and  oonsumer  will  ba  indi- 
^l7it. 

la  day  ii  not  far  dittant  whmi  all  Uiia 
gamUing  in  itocka  and  produce,  eqie- 
lod,  will  be  made  a  penal  offence.  It 
he  "  working  flniwa"— the  bulk  of  the 
u  reform  in  theee  mattare, 

cent,  to  fi  per  cent. 


.  I  grow;    hot  n    ...    _. 

iddla-man  have  taken  their  44  par  cant. 

laiaaay  other  induatriee  are  much  the 

would  dearly  like  to  tee  a  cniahing 
'  gDdad  youths,' '  the  dronsa  of  aodety. 
t  not  go  too  far,  or  the  Editor  will  pot 
nfte-papet  bwket. 

howarer,  eotmd  a  note  of  warning  to 
ilallow-workmsn.  I  lately  overhauled 
E  a  Xabolk  pedlar,  and  waa  qnita  taken 
ha  OMrkad  unproTsment  in  the  nneral 
.WMW— taztilea  aU  A 1,  and  beantiful, 

art  (Baitem)  pattema,  hardware  and 
Ida  foE  nal^ea  eioelleot,  and  wa«  flattsr- 

<t  laet  g^ig  ahead,  when  I  looked  at  the 
,  to  my  di^ust,  found  that  eror  lingle 

Amio,  April  30.  S.  S.  PeaL 

— nie  following  ia  the  "  cutting ''  men- 
'Im"  luhialetteronp.  293.— "Swarm* 
MX  impede  traffic  at  Jhelom.  In  the 
IWrict,  newly  400  tone  of  locnsta  have 
md  withont  appearing  to  make  mnch 
Ttalna  are  delayed  tor  houn  near  Bawal 
E  to  the  plague.''— May  9th,  1391. 


EELPIES  TO  QUEJEUBa 


'3626.1- aharoli  Bella.- A  reply  appeared  ii 
"  £.  M."  of  Feb.  6th,  page  fiia-14  lut  toL,  ii 
nr  to  the  qneetion  in  a  preriona  iaane  ai  to  the 
le  of  the  clapper  of  a  ham  bell  faiuiig  on  tht 
ng  ade  iriien  raisns' It.  The  anawer  ia  from  ■ 
-baDnr,  that  the  bdl  ia  bar{ed;too  deep^  In  tbi 
k.  nu  I  am  not  prepared  to  diapnta,  havina 
exp«ri«n«e  only  aa  a  ball-ringcr  in  EngtenS 
e  yeare  ago,  ana  as  anch  I  know  that  anotha 
n  I*  the  too  luutily  awinging  the  baU  at  Oia  aarii 
^  Now,thar— -'--■-"--'--' •     '    '     ■' 


:aptoD  it  for  the  drat  twoor  three  atiokee,  tbaropei 

— ; — intveiy  qiaringl j  until  the  cluperatrikM 

^  aide,  and  then  pull  nnflinohinfdy  i^n^ 


thebaUatttiaaarii 
atrong  ehadc  ahoulS 
rae  atiokea,  tbarot - 
'  until  the  cluperatzlk 


'  it  the  dapper  tail*  afttc 

EJUS  on  both  aidea,  it  is  aura  to  ba  wrong  whan 
bell  ia  DP,  ao  the  best  comae  to  panne  woold  ha 
it  the  bdi  down  and  commence  afieah  to  aan 
trouble  of  running  up  to  throw  it  o««t.  I  havt 
a  known  the  above  remedy  to  fail,  even  witb 
'  heavy  bella.  The  reason  tor  delay  with  tbil 
y  will  be  obrions. 

ookland.  New  Zaalond.  J.  J.  MmaAic'S 
3S7D.]— Small  Olook  (U.a.)— Jadglngby  the 
I  number  of  pinions  in  the  train,  it  may  be  a 
dator  movement.  Bnt  Ihere  ia  altogether  much 
little  information  about  dimeniioTis  of  plates, 
if  the  dock  haa  been  intended  to  be  driven  witb 
light  or  Hiring,  to  give  any  deSnite  answer.  Aj 
not  oonatmotad  with  the  striking  part,  I  ahonld 
mmend  you  not  to  think  about  MuUng  this. 
90  X  80  X  30*  2  _  ,  ™» .„„ 


ararednoed  in  an  inncaa  ratio.    That 

which  has  any  bearing  on  the  tnbjMt  it  Laaad 
on  aa  aMnmptioa^^  nathamatioal  fiction,  iridcb 
may  ba  naeml  looked  at  from  a  mathamatjod' 
point  ot  view,  bnt  moat  oartalnly  la  vtrr 
mialeading  a*  to  the  troe  cause  of  the  Incraaa*  M 
correot  in  a  primary  cell.  The  primary  oell  la 
purely  and  t&nply  an  arrangement— •  mmhtna^ 
whereby  we  oonvnt  potential  energy  Into  kloatia 
enerKTi  and  looked  at  Bouapnctioarpoint  of  ^ew, 
is  qtSte  analogooi  to  other  maoWixa  that  are  naad 
to  ooDwt  iatsot  anarBy  into  aotiva  eaiergy.  Let 
OS  take  a  chromio^da  oall  containing  pMea  tia. 
aqnam.    On  the  praotieal  knowledge  we  poaaa^ 

' '  "-lO  tntemal  arrBngement  ot  fiw  oaU 

the  potential  energy  of  the  line  into 
eonnt  of  kiuetie  eneny  o*  ootrant 
witb  &«  leaat  amount  of  ledstanoe.  J^overtoaalng 
this  rariataooe,  there  is  a  certain  qnanti^  of  enaigy 
absorbed  whiuk  spears  In  tba  Mil  in  flia  form  of 
heat.  Finally,  wa  have  2S  anlta  ol  am^y  oi 
ampiiaa  set  baa  (on  short  dnmlt),  aai  a  oartain 

number  ot  grains  m  xinoconnuned  un' * — **  ~' 

local  action}.    Now  If  we  waat  doubli 

(60)  tn Uu  aame  time,  wa  oaaoonatiu. 

plaiaa  double  the  aize  which  wiU  give  ua  twioe  the 


und«Naid«at«d 
iblatSeamptea 


12  X  3,600 
~  90  xSOx 


-10  pi 


seth ;  length  of  pendulum,  39-I4in. 

Duron. 
4031.1  —  Tamparlng'  Toola  fiir  Taming 
lied  Bella.- 1  think  that  holding  the  cast- 
1  toola  "on  the  boah  till  quite  oold"  may 
lapa  be  one  reaeon  why  the  qnsiist  aaked  tlia 
[tion.  Probably  he  found  that  did  not  answer. 
lll-Tnmer"  is  not  the  only  mechanic  who  doea 
know  what  can  be  done  vrith  caat-ilon  tools. 

£.U. 
405fi.]— XleotnoaL- I  am  much  obliged  to  the 
3ua  gentlemen  who  have  endeavoarad  to  m- 
ben  me  as  to  the  above.  At  the  uuna  time,  I 
I  say  that  it  is  net  yet  as  clear  to  me  aa  it  appean 
■a  to  audi  authoritiee  as  "Sigma"  andMr. 
ane.  They  tell  ms  I  am  right  in  aoppoaiag 
Gi^.  Thatbeingeo,howiaitthatatewfeet 
0. 20  c.  vrire,  havingjpractlaally  no  leiistanoa, 
convey  the  current  bom  fifteen  chromio-add 
without  being  heated  ?  The  table  of  wirei 
m  that  No.  20  irire  will  only  oany  I'S  tmjikn  ; 


■qnare  of  the  currant,  and  we  have  only  doubled 
theeeetlonalBnaol  the  platea,  the  iutaraal  reilit- 
ance  muat  of  aeoeatity  be  twice— not  one-half— 
what  it  iraa  in  the  owl  one-halt  the  sixe.  Or  wa 
oan  double  the  carrent  t^  oonalrading  """ftiw 
oell  exactly  **»Tiri^ti  f^  dm  ^ns  oontaining  mates  *fa*i 

'hidi  will  absorb  the  same  enogy  hi  orer- 

iatanca,  oonaume  Uie  aame  wd^  of 
free  the  same  namber  ot  amptiaa. 
II  wa  join  these  two  oella  (containing  lln.  nnia 
platea)  in  parallel,  we  get  26  +  26  >  60  ampins 
(he  torn  of  Ibe  two  cells,  but  the  re^stanoe  d  eatt 
call  will  remain  the  same.  Hence  the  total  mlk- 
ancB  will  be  twice  that  of  one  oell — not  cmeJkaU — 
the  sine  oonsumed  twice  aa  much,  and  the  total 
ampbree  let  bee,  twioe  as  many.  ^Hiia  it  what  w« 
might  naturally  expect.  Let  na  take  an  analogoiu 
case.  We  hare  a  qnanti^  ot  water  whidi,  bom 
ita  podtion,  poaaeaaat  pot«atiaI  fasrgy.    We  con- 

klnetlc  enacgy.  A  certain  amount  of  enenr  it 
abeorbedin  overcoming  the  rttistanoe  oc  fHaOMS, 
and,  finally,  atiaigy,  say,  equal  to  26  horae  powtK 
it  given  off  by  the  madiina.  If  we  want  itfiubit 
the  power,  we  put  down  anoOier  simitar  turhfaa, 
and  auply  It  iriUk  watw  bom  the  aame  tMuea. 
Connecbng  theee  two  turbinei  to  the  aamethatt 
<ai  paiallal),  we  get  26  +  25  =  SO  hana-powM. 
Eaaoethe  total  iSetion  (redttaaoe)  wiU  batwiea 

sumed  vriU  be  twice  as  mudi,  and  the  total  hone* 
powertet  bee  twice  at  udcIi.  This  will  ba  foimA 
to  be  the  aaae  in  lAalavec  oonsbuotlve  amage- 
mentwem^tDaka,  to  tranatorm  potential  eaaqf 


[74264.1— Telephona  Unas.— The  wire  duuU 
be  at  eonaanont  a*  poanbla,  ^t  there  may  be  at 
many  ^ans  aa  needed.  Sea  pp.  46,  135  ot  laat 
Tolima,  vrtMfe  Mormation  at  to  wteung  ta' 
Unea  will  be  (omid,  wilbiUuBlntlona.    ''W 


4066.l-Bl8otrioal.-I  ai 

I  asked  Mr.  Bottone  tor  an 

juention,  and  that  was:  "  How,  by  the  simple 

ot  oonnectinE  two  seta  ot  plataa  together  in 

llcl,    the   mdstance  la  reduced   one-half,  the    vention — the  vital  point, 

ant  o(  current  betng  the  same  In  both  cases  f  " 

y  also  inform  him  that  I  have  no  repugnanoe 

irtorm  the  expeiimeatt  he  suggeets,  having  at 

>ua  times  penormed  similar  experiments,  and 

havs  obaervsd  an  increase  ot  current  as  ths 

live  plate  was  giadoally  immereed ;  but  I  can- 

lay  that  I  observed  a  coireaponding  ' ' 

■  -    ■■■    ■  •  llTT..'t.J         _ 


[74263.]— Carbon  Tranamittera.- All  oaiboa 


E  1,000  pari 

lObeadlai 

"e  value 


mt,    eiBept   within   a    limited   range.     Mr. 

I  deeoribed  by  '  Ejatareaia,* 

rnis  it  in  sudi  a  way."     I 

the  internal 

was  to  show 

other  gal- 


leasunngtlu 

«,  Hr.  Bottc 


[e  wOl^  ia  stated,  be  opened  for 


no  one  ever  perfi 

not  deecribing  how  to  maa 
tance.     The  object  I  had  in 
the  tangent  galvanometer,  or  any  oth( 
imeter,  tella  ns  nothioz  ot  the  infernal 
primiry  cell,  but  simply  meMnreS  the  C 
nerg;  set  tree  at  the  termlnala.    And 
it  the  method  of  mei 
— which,  I  pteaome, 

}doi  plan—that  la,  by  pladng  reaiataaoea  fa  the 
it-  wears  not  one  wit  nearer  aaolntiou,  forthe 
livea  indioationB  d^iendlng  on 

._..        bg  in  ita  ooils ;  the  resistance 

dnced  in  the  circuit  aimtdy  tranaforma  a  oertain 
int  of  current  into  heat.  It  may  be  quito 
hie,  as  stated  by  "8m.,"  that  I  have  begun 
e  wronff  end ;  bat  as  yet  I  have  had  no  proof 
I  hsiTe  dona  to.  On  Uie  other  hand,  I  have  a 
ig  impreaeion  that  the  road  he  Is  travelling 
(  is  somewhat  of  a  circular  one.  I  eannot  see 
:  the  meet  part  ot  that  which  he  ha*  writtva  on 


, . .  aoouracy  of  one 

ilivision,  then  the  value  of  x  can  be  determined 
to  an  acouiaoy  ot  -4  per  cent.  But  aa  bood  at  the 
■lide  ia  moved  towards  the  and  of  the  scale  to 
balajwe  unequal  reaLrtanoe,  the  degree  ot  aocuracy 
becomea  lesa.  Let  a  be  the  standard  and  z  tha 
oaknown  leaistanca,  than  the  tomola  is — 

^acala  reeding 
[f  a-1  and  x^I,  balance  ahoold  be  obtained  with 
•ia  elide  at  600.    It  one  dlvidon  out,  then 

1,000    . 


..,) 


ter  only  giv< 


'  of  -OM  ohm. 
and  at  100.  II 
i'I,00O_,\  , 


8-901 


■\.^ 


jhioh  ehowB  an  error  ot  -099.  With  x 
irror  would  be  '13  ohm  for  a  division  oub.  4 
noreover,  "H.  O."  vrQl  find  some  difficcity  _ 
ibtainin^  ■  btlanca  at  all,  atnee  the  arms  woold  be 
o  Doequal  with  the  slide  at  the  end  ot  tha  scala. 
:f  acooracv  ia  aa  object  with  "  H.  O.,"  and  hewiH 
Ldvertlss  his  addreet,  I  shall  ba  glad  to  ssaid  tte 
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full  mitmctioDi  for  prolanging  tlie  »niu  k  u  to       [71306.1— Oylindar   for   Bo&t.— WLat   is  the  care  in  111  us} ;  it  ii  •  mart  potant  iMtoBdifc 

obtain  buj  giTen  d«gTe«  o(  accnncy ;  that  i«,  pni-  boat  to  ba  fittwl  with— aa«w  or  paddiu  F    About  In  tha  north  of  India  I  oonld  ooaaBOaaU;  tana 

Tfdad  hia  galTanometci'a  S^oie  of  marit  will  adinit.  that  aiie  would  rcqoiis  rathsr  larn  enginea  to  drive  akin    ol     Buaian     leatli«     whan     the     EaM 

M.H.W.L.  hra  at  uj  milw  an  hour  on  (till  wfttar.  N.  cannna  came  down,  and  naed  to  kan  it  faun 


tlMi  Um  io  th«  Bnrea.    It  ia,  of  oontaa, " 
'-•---'  —  '  ^    ■      ;  but  paluM  lie 


llHpe.-Donot  [74307.]-Infti«ion  of  Ohlretta. -Simply  ateop  ^^.  *?'  '"^Ti,™  ^2^^^  ^ 
na  b»  aaidng  U  it  the  chiretta  in  «,ld  water-preferahW  oofd  boUaS  ""f  *?  '^!1^S^  m  the  Eart  to  o. 
^  unlw  the  qoM-    water.    Drink  it  a«  .trong  a.  tute  daadaa.  In  Sldi  i  poema  he  aaj»- 


W^,^I  ^^^  L^t„^,I?S?.  ™,2^  ^       r7M26.]-KoO<mi.el'.  Oood.  lhiBii.e..-'n.e 
l>art  WB7  the  method  of  aettang  out  fhe  ^rraa.  filing,  wheali  on  thaae  engine,  were  pUoed  brfiind 

'*'^'>"-  P™^-  t74628.]-HowtoPr««rw.*o.— Ifthehi** 

[7M36.]— Armature.- To  Ma.  Bonoira.— You   ia  dortroTed   by  the  "book-worm"   (m  «wi4i 

;>  there  moat  ba'aoi^thingwrtniK.  and  that  may   ^™  ma  to  rewind  m,  field.,    Ton  have  aaked  too   pla«  atietao^.of  U«.bo«*a,  «  th«y_*-ndhfta 


SSLlS.SrVrSllSfStrr^orbe'"^"  ruld^wI^^^dZ^^^ol^Zd-LrolXV  ;^T  i'alVry.-.^.--,^T/ii-m>-owntaJ. 

^S^^Ti^I.J!SS.,?^        ^jJn^Tl^'  get  boat  reimlta.    I  mnri;  throw  over  the  charging  caaa,  aa  itnot  JnlTpreaar«a  the  Yolomaa*—*- 

tuned  eiaqrt  by  mapeot»>n.  New.  Dob.  l,;^,^^  ^j  „tiliae  tor  lighting  only.         ^   "  ravagea  ol  in-Kt  file,  but  alway.  in>p«ta  a 

[74279.]— lion  Buat.  "  Perbap.  it  waa  aanie  Chesshib  Cat.  and,  to  my  mind,  relrahing  odour  to  the 


., -  ^- '^' '«*^'^  raXl'nkSl^f  th  ^     ™- -  

^  St^iSi'tjl^J'Bn'L'^'^-^!?'^.^  briDgmy.afltorBmo°YeTt.'A;you  hIVeco'g'punoh-  odou^  of  the  oU,  andquiddy'^tTu'looato* 

get  beat  re 
bnalneai,  a 

wipMition  of  petroioom,  wlJoii  aeem.  to  be  aUe  to       iTJiwii    ■n„.i,t«.'   wi—    .i„.^ij"  »\.'i!!'  ^^H;^  themaelvei.  "  Fbedkwck  D*»m 

Sll^uht   1M»' which   h^t«n  poli^^Niii  Kf'TSJflS.      ^^t      l?^          S;  phiTl^tath.  .»«ml|,hllmd  , 

__-^     T»:- «*..^v  ijkTT  _'jji..  n    vr  worca  bi.  Taaaal  on  a  wmd,  free,  and  with  wind 

nut.    ItiamncbUkeanddle.                     U.  M.  ^_  ,hiirt  he  altera  the  trim,  he  wUl  probably  find  mSSl.l-Dynamo.-To   Mb.   Bo ... 

[T42S6.]  —  Br»alit>.  —  Auwerad   many  timea.  no  oocaaion  to  meddle  with  the  rudder,  whiln  if,  miaing  that  a  dynamo  with  an  amutiira  2in.  Sm. 

Omu  the  lorlaoea,  cover  them  with  a  paate  of  after  the  trial,  hs  .till  adhere,  to  hi.  idea,  a  imall  by  sjm.  long,  and  field,  only  2titi.  hj^  If  ^ 

borax  and  braaa  Glinga  (apalter);  tie  togadier  and  after-piece  can  be  temporarily  added  {or  trial.    I  wide,  haa  very  smi^  field-magneta  m  mr^oriiNtl 

beat  nntil  the  bran  ran.  on  a,  forge  Sn,  or  pref«r-  doubt  wbetber  anyone  will  give  dimennona  of  a  uza  of  armatoie,  I  would  aay,  wind  th*  MiralM 

aUy  a  eharooal  fin.     If  null,  and  a  blowpipe  la  rudder  on  the  data  toppUed  io  query.  with  aa  much  No.  20  aa  you  can  get  on,  aavftM 

oaad,  onapieoe  of  charcoal.     9ae  indioe.  for  all                                                             M.  H.  W.  L.  0  to  7oi.,  and  the  fleld-magneta  with  3[b.iro.i! 

nowftito  Inftinnation  that  can  be  given  ;  but  any       r-^jo- t    o.v  w.*.- nt.in      r^  i.  .„^„...>'  connected  op  in  .hunt  with  bnirtiM.     IMrm* 

'u^k-nithwonld.howyonloratSfi..            B.  ^S^'^^^^.^'^^^^.tt^Zg  ^'^'^'r^^^^^'^^^^ 

(71286.]-Oopiwr  BaU..-l  believe  theee  ball.  Water.    Then  «ld,  wheTdiaolved,  lib.  of  Vandyke  P^^-"*  ""P*™  at  25  to  30  Tolta  H-™*^ 

•n  ma  in  halves,  wbich  are  afterwaidi  iwsatad  brown  wet  ground  (a  preparatian  procurable  at  "■  """"■ 

tomthtr.    A  few  remarka  on  tha  art  of  makiag  «hop.),    Thi.  give,  an  oiodlent  dark  brown  itain.  [71S32J— TermlnAlBoard.- To  Uk.  BomU 

hoOoir  ball,  would  be  mterating  if  any  of  our  It  required  a  Itttle  niddar,  add  carefully  Biunarck  —I  must  know  man  abontthe  dcmiit  baftnall* 

Me&dl  oonld  oblige.                                           B.  brownnntntbedairedoalouriigot  at  Ittoodark,  advin    inteUigsitly.      I.    Qii*    an   efaofado-K^; 

[74287.1— Flrwhftol.-"  Sootdiman's "  qnaryl.  dilnto,    Toknow  how  these  three  ingredienta  art,  InitallatiiHi,  .a   telegraphlo   eircoit,     -•-'•■ 

ingomprebanaibla.    What  is  to  drive  the  flfwheal,  diMolva  a  little  of  each  in  water,  and  &y  on  the  oak  .yrtam,  or  an  electric -bell  installation 

■nd  what  ha.  it  to  do  with  tha  6in.  pulley  f  wparately.                                         A.  L.  Hale.  S 

T.  L.  P.           [TUM.]  — DyttftiDO   Deatra.  —  Althongh   for  [74533.]— Fly-Wheel.-Its  flr-wheel  fKivl 

[7420S.]— S«r«wStMlint)o«t.— Arieamboat3ft.  largemaohinaatha  wire  on  field.maanst.  may  have  4tm.  oentra-lathe  i.  30in.  and  heavy.  Uj«l 
kmgiaabitot  aooriority,  and  certainly  gi«at  oar«  «  resistaaoe  of  400  timea  or  more  t£an  that  of  tha  coafina  yourself  to  wood-turning,  SKin.  ii  «Vl 
1  in  Hleo&ng  the  wood  and  having  >n>uture ;  for  snail  machines,  in  which  there  i.  enoogh. 


eaObj  Eds 
lbi<&27,a 


Hr.Watta,  there  iaabook  on  model  boat  building,   not  hold  pwd.    Werethia  thecaae,  the  fieid-mag-        rywM  l  _  inflorMoeaoo   In    Botanr.-lli 

brOrosvenor,  I   think,   pnhUdLod   by   Gill,  170,    wta  woaH  never  becrane  magnatued  nnlej.  driven  ^^i  ^^^  q,  martering  yoor  difiLcattybb 

Acud.  *^  Vmw.       at  a  ™edhwdlyattamableui  practice     The  per,  ^^^^   tSt    aU    ".pikV'   "  ™o«iS^ - 

r74298.]-Kodd  Boitar.-Wh,  mrt  copy  some   ^SZtjoT^^^ii^t^\ri:t^^i  "  P«^"'~ "  «"   "  "daffiitp^  ^^^  '*, 

wAl-kBoin  pattern?    What  is  a  "smokeKj"  in   SS^^Si  ta  ^  dUinT^e  of  i^^»  oonaeouenUy  centripetal;  U-t  all  tree  »™' 

.„rticaitnffi:rs,a.rF  T.  ^^'^^'i^  ^^^z^s^f^i^^^.  j^^^ t?^~sr"^^°w[^ii* 

[74299.J-Boilar.-Mnchdepeodionth.work.   namo  :How  Made  and  How  U«.d"  gth  edition),  ^J^' ^fl,^  S^^cZ^!iS 
uauhip.    PiU  it  quite  fuU  of  oold  water,  load  the   for  miormation  on  thi.  point.               P.  Asksw.         g^3u)     01  K.un«  ttere  is  nich  a  thteM' 

irah*  to  double  t^  Pn»n>  "V^  '".'o*  •*■       [74528.]-How    t«    Preaarve    the   Leather  Snd  ol  hjtrid  inflo^K^ce,  partaking  p^Sl^rf 

Uf^t  the  fire,  and  il  the  val™  hfta  without  the    siidlnRi  of  Booka. -Procure  ume  thin  mastic  the  nataio  ol    a  cyme,  and    partly  A  tts  MM 

boOtt  riuwiu  uy  ag^  of  "weeping."  it  may   .„n^.     Make  a  wlution  ol  20gr.  ol  corrorive  of     a    raceme.      Such    an    ^orasows   -adt 

5!r^P'S!;  Tl  ^  ^'IL,''  ^  ^'  ^^r*^   mbUmate  [poiK>n)  in  loz.  of  mirit.  of  wine.    Add  be  oaUod  a  racemoM- cyme.     If  yoo  wlAaM^ 

TOIvB.    Tha  teat  la  perfectly  aafa.  M.  C.  L.       Uiia  to  a  pint  of   the  maatio  vamirii,  and  paint  iucloaa  two  riampa  to  coverpo.tage,  I  wiIlM<J» 

[T4300.]— Bkttarlea.- Hub     qnarirt    raobabl;   lightly   over  the   ooven   of   the   book,   with  the  a  printed  "  type-card,"  uesd  bvpapila. 
BMana  the  mwUflmtlfin  of  the  ulande-uiaperoQ   miitiue  after  it  has  .tood  and  cleared  ilaelf .    The  Fhesew 

w  Edison,  iUnabatad  en  p.  68,  Uarah  20— not   operation   ihoold   be   performed  in  a  wann,  dry       SG,  Newington-caoieway,  3.E. 
T7,«shegive.it.    Suffident  partipnlara  are   roo^     K™  a   imall  pieoe  of  naphtMine  (also       [74538.  l-Aoonn>ulatorCh»rKta«.-To«»rf 

ie<«>.a  the  cell  iiwdl  known,  and  has  been   oaUed   "  albo-c«bon  '     on  ^  booUhelf .    Vou  «.'^  to''  decrease  «)mewhat  Ihe^^  d  JW 

d  in  ssveral  forma  m  previoua  volnmea.  need  fear  no  further  attack,  from  inaecta.  dynamo  if  you  throw  the  Mrie.  ooilB  o^of  mmi 

'■  !■■  T.  S.  BonoNK.  t,;„   ^^^^  depend,  a  good  deal  on  th* 

Preaarve   tha   Iieather  amount,  of  the  two  ooila.    '"' — i-i. 

-  From  your  deacriptioa  tained  by  actual  trial  with 

_._  ...B— "v  »->  «>.,   »  .._=  ^j  _ Jie  book,  are  dutroyed,  I  ammeter.    Lamps  would  b , «>.■. 

amateor,  ia  tha  dr(H>  and  fiap,  (d  which  I  annex  a   ihoold  think  vour  book-case  wa.  a  home  tor  iunu-  aace  ol  the  ammeter  would  tatnfy  results.   uB*   ' 

■ketch.    A  I.  the  nap,  pivobd  at  a  a,  and  acted   merable  bBstles.    A  lew  years  ago  my  father  hod  dynamo  i.  well  constructed  it  will  not  hart  ittiM 

11..V..I...J '-IT  of  valuable  boots  doetroyed  it  a  little  harder  ;  but  watch  the  riaa  in  teui   '■*■ 

to  Tou.     At  ertt  he  could  not  a*  B( 

'^  ^\  "S.™"    "'  ">  '"t^f  v^^'?^    '^        [74638,]-Aocun.iilator     OhftrKlnT.- 

^h  ^T'Z.tT        -^  ^'P'  M°  'f if  batteries  iao  be  charged  in  th.  handaof ,3 

wa.   inhabit«i   by   beeUes.     They  oould  not  be  by  a  oompound  madSna.  bntnotsatirfMtorily;^ 

seen    dnnng    the    day,    but    il   yoo   w<mt   mto  t^en ''^"  ia  luUy  up  tohiawoik.haWuikt 

the    room    w.^    a.  tght    Ute    at    njght     they  „„(    attempt    it.     If   the    inriallatit^    k   la  bs* 

were  ninning  about  m  all  duechon.      We  killed  a  p,^u.e„t  one,  he  had  bettM  mU  th.  OOt^M* 

number  by  settmg  &ap.-a  tm  b"f  uit  bo.  wi^out  ^^,  ^^  nlbrtitute  a  ahnnt-wonnd  AjSSi 

a  hd.  and  with  a  htUe  oatmeal  m  the  bottom  il  wt  jt.  pbice,  which  must  be  wound  aooording  tsl.- 

^nighL  would  hayeanumbermncitmormnB.   If  .uiemeiu  and  number  of  oella  to  beloit.* 

y^"  ^^  i!l*."^'  ">«??"  t™"»  ^t  ?^?°?S"8  ^Md  in  the  inrtallation-2-6  volt  praaann  psTsSlfi 

TOO^e  ba.t  way  will  be  to  try  and  get  nd  of  them  the  beet  charging  current  lor  con^t  wo^ini^- 

fcy  trap.,  and. 1  you  raimot,  to  move  the  book,  to  "!  ™ttle  reSsUnoe  in  case  of  need.    cSi<dm 

some  plaoe  where  tha  pert.  «onot  got  to  Uiem.  ^Bjty  can  be  charged  in  aame  dic<tit,  eota* 

N.  EDWiBM-BOflSOH.  tdSTout  and  repladngothers  whsa  fn^foml; 

[74528.]— How   to    Fraaerre    the    Leather  tor  instance,  the  100  ampire-hoatoeUwoaldnpM 

.indlngs   of   Book..— Hall   a   century  ago   I  98  per  cent,  leas  time  than  200  amptie  hooted 

learned   that  Bnaaian  leather  bindings  were  very  with  oome  charging  eorremli    Very  few  ^fMJj 


[74421.1  — Inatantaneoiu    Shnttar.- One  of       [74528.] -<  How   to   Freaarve   tha   Leather   amount,  ol 'the  two  ooila.    This  caa  only  bs  M« 

tb.  best  Anttars  for  your  purpose,  and  one  whidi   BbidlnK.  of  Booka.  ~  From  your  deacriptioa   tained  by  actual  trial  with  valtmetar  and  aHi] 

a  little  ingenni^  oon  easily  be  made  by  an   of  the  manner  in  which  the  book,  are  dutroyed,  I   ammeter.    Lamps  would  bs  best,  as  tha  low  i 

__  ,.  .i_   !___  '....  =._    .■!_.._.  ^  ___■'.__    -L-_ij.v:_i. 1...1.  --„„  a  home  tor  ium       '  "- ' '-*  '-'-' '*-    ' 

ars  ago  my  father  h. 
luable  books  deetroyi 
umar  to  you.    At  first  he  could  ni 
I   ol  it,  tut  ■         ■ 


Bindings    of    Book..— Half    a    century  ago 

learned   that  Bnaaian  leather  bindings  were  very  with  oome  charging  earTenn.    vei 

obnoxiona  to  all  inascts.     A  good  rized  book  placed  cell.,  untes.  ol  targe  capaci^,  will 

1  other  volumes  apgeon  to  charge  of  7'2  ampere.,  althOQ^  ao 


hoa  and  there  between  other  volumes  appeon  to   charge  of  72  ampere.,  aJUioogh,  aocordlBg  to  naat  j 
irwelL    In  India  the»o-caU6d"FiriiIo.eot,"    report,  in  the    EUctrieat  Stntw,  Ontn  iM  m^  Wf  \ 


a  teetid,  tl«nR)arent,  shrimp-like  creeper,  eats  hia  American  cell  recently  tasted  by  Um  SUvsttowm  Os.  ] 

way  rapidly  through  a  thick  book,  aa  niraly  aa  a  colled  the  IJibw)n  IndestraotiDl.  B»tl«i|,  wUAl^ 

npon  bT  mbbet  band,  attached  to  thebamework    rabbit  m  tha  ground.    If  your  books  are  onahalvM  loam  can  be  charged  at  abonthaU&etiiMMqd*  ; 

n6b.    Besting  on  Ihs  top  of  the  dap  (when  down),    ina  gloss  caw,  yon  can  tout  the  eaemy  by  keeping  by  the  E.F.S.  type  of  battery  of  nine  casM^. ' 

hnt  didlsg  down   behird  it  when  leleased,  and    large  Imnpa  of  camphor,  or  sponges  saturated  with  "Rie  plate,  of  this  new  battery,  aa  daMribadmltb 

dnwn  np  by  th. mbbw  banda,  i.  (he  .dropB.    Its    creasate,  each  in  a  pmforated  tin  box,  near  the  Rlblet's recent  article  on  "  Storaga  BattMlM^'*  si* 

Mlon  is  alaoft  MU-aridsDt  Phu.       books  (hot  creasot.  stain,  nraything,  andreqnirai  placed  horizontally,  and  th.  baltlij   l^lmi^ 
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KOKE  CABPIKTBY  IS  THB 
QAKDIN. 

FENdNG.— EzoeUent  aad  economical  as 
wire  is,  especiallvwlien  a  great  length  ol 
caiHe  fence  is  needed,  it  vill  never  displace 
wood  for  th«  requirements  of  the  garden  and 
honuataad.  As  a  protectioD  it  serves  iti 
pnipoM  veiy  veil ;  but  it  is,  of  course,  abm- 
Innlj  uaelese  as  a  means  of  shelter,  and  it 
b  for  tliis  in  a  very  great  degree  that  fencing 
is  nqoited.  Anything  can  be  trained  against 
pu^  paling  or  close  boarding,  only  it '■ 


a  good  plan,  nor  a  very  neat  one,  to  attach 
tlw  ihotrts  of  roses  and  frnit-trees  by  strips  of 
dottl  looped  over  them,  and  secured  by  a 
mtil.  The  bits  of  doth  harbour  all  sorts  of 
jniartai  and  need  constant  renewal.  W^ 
•JM  dnven  in  at  equal  distances  with  hori- 
BOPt»l  vires  threaded  through  them,  and 
vtEWned  by  eye-bolts  and  nuts,  are  far 
praferable  not  only  for  neatness  and  duxa- 
nlih',  but  because  the  brandies  tied  to  them 
are  kept  at  a  little  distance  from  the  wall  or 
feooe,  allowing  free  circulation  of  air,  and 

S'ving  room  for  the  growth  of  fruit  or 
iwer,  as  the  case  may  be.  These  wall-eyes, 
or,  ae  they  are  often  colled,  vine-eyes,  are 
,  .nMulIy  like  Fig.  6,  but  these  are  not  auit- 
aUe  voir  woodwork,  and  those  n^e  with  a 
■orov,  like  Fig.  6,  are  much  more  man 
■Ue  Mid  not  very  much  more  expensive, 
matters  cannot  oe  so  arranged  as  to  allow 
those  to  be  inserted  in  the  supporting  posts, 
at  in  the  rails,  and  if  the  bosirds  are 
too  thin  to  give  a  good  hold,  a  dif- 
fasot  sort  of  eye  can  be  got  like 
Kg.  7,  to  be  attadted  by  ordinary  wood 
acmnn.  I3ieee  will  bear  quite  a  suffident 
itnin,  aa  it  does  not  fall  in  a  direction  tend- 
ing to  draw  the  screws,  and  the  bent-ap  part 
1m  M>  duirt  as  te  offer  considerable  tedstance 
to  afaaigibtening.  The  straining  eye-bolte 
M»  made  like  Fig.  S,  with  a  lone  screw  and 
mb  If  Uie  oak  paling  cannot  oe  obtained, 
or  ia  not  apnroved,  common  sawn  boards 
Jok  thiok  ana  Sin.  or  more  in  width  can  be 
antaStntni  at  a  much  cheaper  rate,  being  of 
Sr  or  pone  or  lardi,  but  they  are  not  nearly 
'W  Airable  as  oak ;  nor  is  elm — another  sub- 
'ifitnto  which,  although  it  rots  quickly  in  the 
'BDaad,  irill  last  a  few  years  as  boarding, 
V*  worst  of  all  these  is,  that  iust  as  perhaps 
•  soaa-bee  or  other  climber  has  grown  all 
•rar  it  and  is  in  perfection,  the  paling  needs 
MBair  or  renewal,  and,  in  carrying  it  out, 
with  all  posdble  caie,  the  tree  is 
_i_  I  J     -g^j.  Qjigjg  dnevil  from 


nidh    woodwork  allows    no   escape ;    and 


WD  might  oircomvent  it  sometimes, 
Dg  oar  fencing  we  are  so  little  die- 
to  antidpato  coming  evil  that  we  are 
kllj  satisfied  with  that  laisier  /aire 
fsGcf ,  which  is,  after  all,  not  so  repidien- 
fttlain  a  world  like  ours.    In  representing  a 
"at  park  paline  or  arris  rails,  I  drew  Uie 
>r  aa  let  in  flush,  and  nailed  to  the  oak 


.  Jjtt  it  be  B  general  rule  never  to  drive  a 
pafl  m  outdoor  work  where  it  ia  posdble  to 
nail  it,  because  if  an  old  fence  is  examined 
"^  inll  always  be  found  that  destruction 
Ij^MJed  at  the  nail-holes.  Bust  eate  away 
Mirai,  wet  gets  in,  the  rust  thereby  pene- 

ilw  iarOiec,  and  rot  is  quickly  set  up. 

uAar  leaaon  may  be  learnt  by  a  similar 

onoBination,  and  uat  is — that  rottenness  is 

^"^  acrteHMTely  found  where  the  upright 

imu  tattBL  tue  rail  behind  to  which  they 

.  futencd.  This  arises  from  wet  getting 
B  tk  that  part,  and  having  no  power  to 
JHSfCt  it  aoon  begins  its  work  of  devastation. 
ttSa  ia  famnsEla  by  the  simple  plan  of 

vou  un^^b.  IMS- 


•/(t*^     ..e^AiJ 


>•  *^-a  ^  O^Ct^  ^^i^ 


^ 


—  ''-viV,.iJ^^71C«„ 


painting  both  tlie  rails  and  battens  bt/ore  the 
latter  are  nailed  on ;  but  it  being  oustomarv 
to  paint  the  fenoe  after  the  carpenter's  wort 
is  completed,  this  precautionary  measure  is 
never  adopted.  The  result  is  that  tiie  very 
parts  which  chiefly  need  protection,  because 
the  sun  and  the  air  cannot  get  at  them  to 
dry  them  when  wet,  ore  the  ones  which  do 
not  get  painted  at  all.  To  return  to  the 
fitting  of^  the  horizontal  roils,  let  them  be 
mortised  into  the  oak  posts,  and  not  nailed. 
The  tenon  must  be  so  cut  as  to  bring  the  face 
of  the  orris  flush  with  tlie  front  ol  the  post, 
and  it  is  not  necessary  that  the  mortise 
should  be  a  deep  one,  as  the  tenon  cannot 
get  owoy  when  once  the  rail  and  post  is  fixed. 
It  is  always  a  wise  plan  to  consider  before- 
hand how  work  is  to  be  put  together ;  but  in 
the  case  of  these  mortised  and  tenoned  afCain 


there  can  be  no  neater  sell  for  the  amatenr 
builder  than  to  fix  his  poste  securely  beforo 
putting  the  tenons  of  the  roils  in  place.  Not  . 
so  long  an>  I  saw  a  prtdessional  carpenter 
nonplussed  in  this  way.  The  mortises  weva 
cut,  the  tenons  fitted,  and  he  had  left- his 
rustichelpertoBetnpandfixthe posts.  ^Vhen 
he  came  back  there  was  a  riddle  awaiting 
him,  which  was  only  solved  by  cutting  away 
the  face  of  the  poste  where  the  mortises  had 
been  niade  until  the  rails  could  be  set  badt 
into  place.  One  of  those  leprebensible^nails 
hod  then  to  be  used  to  attach  a  nicely  tenoned 
rail.  The  proper  mode  is  to  set  up  one  peat 
as  a  gauge  of  neight,  Ac.,  and  having  dur 
the  next  hole  set  it  up  witb  a  rail  in  eaiea 
mortise  reaching  from  post  to  post.  If  toO' 
high  or  too  low,  pack  it  up  or  dig  oat  a  spit, 
and  when  the  rails,  tested  by  a  lev«l,  ar» 
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koriBoatal,  ram  the  earth  all  round  and 
aecure  it.  If  a  fence  needa  more  than  two 
nwts,  and  the  rails  are  to  be  thus  mortiBed, 
arire  a  pile  in,  after  tlio  first  has  been  ant  up, 
kt  the  place  at  which  the  last  in  the  row  ia  to 
ituid,  and  stretch  a  line  tightlj  from  the  one 
to  the  other  as  a  goide  by  which  to  set  up 
the  rest  whioh  are  to  be  between  these  two. 
Hub  will  pieveat  tlkat  very  unsightly  con- 
■tniotion — a  ^gzag  fence,  evidently  meant 
to  be  a  straight  one. 

Let  me  here  remark  that  the  common  fault 
in  amateur  work— auch  as  fencing  and  build- 
ing—ia  a  want  of  aolidity  in  the  main  fram- 
ing whioh  is  to  support  the  boarding.  A 
carpenter  never  falls  into  this  error,  because 
he  ks  in  no  hurry  to  get  hif  job  done  [eapeci- 
ally  if  paid  by  the  day),  and  therefore  he 
takes  care  to  set  up  hia  main  posts  solidly, 
lamming  the  earui  about  their  butts,  and 
vbetherue  nails  or  mortises  the  raila  in  place, 
ke  takes  pains  to  secure  them  well,  and 
makes  tfaom  of  scantling  amply  atrone;  then 
vhen  he  begina  the  final  work  of  planking 
ke  knowe  that  he  can  use  his  hammer  freely, 
irithout  f ear  of  damage  to  the  framework. 
Of  course  it  may  sometimea  happen  that  a 
lighter  scantling  than  is  proper  for  the  work 
luis  to  be  used,  it  being  perhaps  on  the  spot, 
ftnd  originally  intended  for  some'  em^er 
election ;  but  m  that  case  bracing  will  be 
needed,  diagonally  inserted  between  the  up- 
lights,  and  thus  ,a  sufficiently  atiS  frame- 
work may  be  made.  Thia  will  be  referred 
to,  however,  in  another  paper.  I  have  just 
ascertained  that  here  in  Dorsetshire  there  are 
men  who  undertake  to  split  oak  for  fencing 
or  for  tight  piles,  charging  one  shilling  » 
dor«n.  This  includes  crosa  cutting  the 
timber  into  auch  lengths  as  46<drM,  5ft. 
keing  a  very  usual  length  for  such  staves. 

If  the  staves  are  bought,  they  are  about 
7b.  per  score,  oft.  long.  Piles,  to  drive, 
'being  thicker,  cost  more ;  but  having  used 
■awn  oak  for  this  purpose  as  well  as  split 
•tuft,  I  ^atiy  prefer  tne  latter  wherever  it 
is  Bofflciently  strong  for  the  intended  pur- 
yom,  and  the  entire  fence  is  to  be  a  rough 
affair.  The  sawn  stuff  will  often  split  from 
top  i«  bottom  under  the  blows  of  uie  bitel, 
and  the  other  seldom  does  this.  Of  oouise, 
however,  the  small  split  piles  or  stakes  are 
Bot  fit  to  receive  sawn  rails  for  such  a 
boarded  fence  as  descnbed  ;  hut  they  aerve 
capitally  for  light  fencing  in  field  or  garden. 
"Wnat  is  known  locally  as  cris-crosa  fence  is 
exceedingly  useful  if  made  of  this  split  oak 
(see  Fig.  9).  After  a  little  time  it  becomes 
of  a  nice  grey  colour,  and  here  and  there 
lichens  and  mosses  appear  upon  it,  rendering 
it  exceedingly  piotureaquo.  It  lasts  many 
years,  and  costs  comparatively  little.  The 
orossings  need  to  be  secured  by  clout  nails 
driven  through  and  clenched,  for  which 
work  it  is  generally  necessary  to  use  a  small 
gimlet,  as  oak  ia  too  hard  for  nail-drivinj;,  if 
seasoned.  If  it  is  set  up  when  green,  there 
will  be  leaa  difficulty  in  this  matter.  Many 
people  are  admirers  of  rustic  fencing 
of  split  or  sawn  fir  and  larch,  with  the  bark 
ou.  If  it  will  stay  on,  it  forms  a  decidedly 
ornamental  surface,  but  this  is  not  always 
the  case;  and  where  it  beccrres  detached, 
■bowing  patches  of  amoolh  white  surface, 
tho  intended  picturesqueness  suffers  sadly. 
Stuff  intended  to  retain  the  bark  mustnot  be 
cut  in  spring  or  summer,  when,  by  the 
rising  of  sap,  the  bark  is  easily  separated. 
Out  in  winter,  this  is  not  the  case.  I  have 
a  summer  house  lined  with  sawn  fir  of  this 
description,  which  is,  I  am  told,  twenty 
years  old,  if  not  more,  and  all  the  bark 
remains  as  sound  as  ever  it  was.  The  flr 
poles  were  ap[iarently  about  liin.  diametei 
This,  howoTur,  being  simply  a  lining  to  the 
building,  and  well  protected  from  the 
weather,  is  nut  a  fair  teat  of  outdoor  work. 
Bub  fir  will,  ir  cut  as  atated,  retain  its  bark 
a  good  many  years.  It  is  generally  nailed 
upon  a  fraiiiea'rirk  of  the  same  kind  of  wood, 
but  the  posts  ahould  always  be  of  oak,  as 


previously  stated.  This  sort  of  stuff  ia  often 
arranged  to  form  special  deaigns,  which  is 
almost  as  easy  to  manage  as  vertical  or 
horizontal  work.  The  framing  at  the 
back  must,  however,  be  well  considered 
befomhand  in  respect  of  the  design  it  is  pro- 
posed to  follow.  F^.  10  needs  no  more  than 
two  rails  at  the  back,  which  should  be  mortised 
to  bring  their  faces  flush  with  that  of  the 
post.  Fig.  11  requires  a  third  rail  between 
the  other  two,  and  also  an  additional  upright 
midway  between  the  main  posts.  If  there 
is,  however,  no  great  length  of  fence  needed, 
it  is  a  capital  plan  to  nau  these  ornamental 
pieces  on  a  backboard  of  jin.  or  lin.  stuff, 
when  only  two  'nails  wiU  be  needed.  The 
cost  is  not  very  great,  and  a  very  solid  and 
durable  fence  la  obtained  of  an  ornamental 
character,   which  will  be  absolutely  wind- 

froof.  Ivy  planted  at  the  base  soon  lays 
old  of  this  rough  material,  and  adds  to  its 
'  sturesque  appearance ;  but,  useful  aa  it  is, 
cannot  say  that  it  ia  not  destructive, 
besides  forming  a  most  undesirable  harbour 
for  snails.  Otner  creepers  of  even  more 
rapid  growth,  such  as  clematis,  passiflora, 
Virginian  creeper,  bignonia,  &c.,  &c.,  are 
free  from  these  defects,  and  soon  form  the 
most  lovely  festooned  adornment.  But  they 
should  "  decorate  the  construction,"  and  not 
be  allowed  ao  completely  to  cover  it  as  to 
destroy  its  own  characteristic  appearance. 
In  a  garden  of  moderate  size  this  fence  ia  as 
good,  perhaps,  as  can  be  maijq.  I  do  not 
propose,  therefore,  at  preaent  to  sugeest 
others,  as  it  would  unnecessaiily  lengthen 
these  papers  on  garden  requisites, 

0.  J.  L. 


liLIBCTBICAI     C0HM0N-8ENSE.-III. 

By  John  T.  Spkaque  ("  Sigma."} 

27.  A  LINE  OF  FORCE  is  a  very  abstract 
A.  conception ;  when  we  tli'nk  of  a 
push  or  a  pull,  which  are  triie  lines  of  force, 
we,  of  necessity,  conceive  a  something 
material,  a  rope,  or  a  rod,  which  is  the 
medium  of  the  operation  of  the  force  and  of 
transmiaaioD,  of  energy.  A  pure  ''line  of 
force  "  would  seem  to  have  no  meaning  to  the 
mind :  so  true  ia  this,  that  though  we  have 
inviaible  linea  offeree  in  electric  and  magnetic 
phenomena,  they  were  never  recognised  or 
called  by  that  name  till  they  were  made 
visible  experimentally,  as  by  iron  filings, 
&c.  The  very  "ether"  of  which  we  now 
hear  so  much  is  an  imagined  suliatance 
neoessitated  by  our  inability  to  conceive  ol 
action  where  there  is  no  thiiiij  to  act. 

Ordinary  matter  supplies  us  with  the 
needed  basis  of   linea   of  force   in  thought, 

Cit  as  the  fine  particles  of  iron  form  the 
ea  to  the  eight ;  — we  have  hut  to  extend  to 
all  matter  the  idea  of  polarity,  which  is 
experimentally  ahown  to  be  possessed  bj 
magnetic  matter ;  indeed,  we  know  that  all 
matt«r  is  magnetic,  though  iron  manifeati 
this  force  in  so  high  a  degree  as  to  make  u! 
ignore  the  general  fact. 

2A.  Recognising  tho  existence  of  mattoi 
ultimately  in  the  form  of  discrete  particlea. 
molecules,  atoms,  equivalents,  poasasaiiig  oi 
manifesting  various  forces,  we  have  only  t< 
hypothesise  so  far  as  to  deem  those  ultimate 
particles  to  be  "  polar  "  bodies,  aa  we  know 
the  particles  of  magnets  are.  We  need  nol 
inquire  what  is  the  cause  of  thia  polarity 
We  do  not  know  tho  causes  of  anything  ;  but 
we  may  conceive  that  the  atoms,  themselvei 
(>ossib!y  aggregates  of  still  smaller  particles 
lixert  different  forces,  or  diflovent  actiona  ol 
force,  at  the  opposite  ends  and  aides  ai 
crystals  do,  and  that  it  is  by  these  forces  thai 
the  more  complicated  structures  are  built  up 
Working  from  the  magnetic  facts  and  ideaa 
wo  can  conceive  these  atoms  ranging  them 
selves,  under  the  influence  of  energy,  end  t< 
end  in  serial  order,  each  exerting  attractioi 
upon  its  neighbours,  and  so  constituting  i 
connected  circuit,  a  line  of  force,  or  pola; 


ihain,  along  which  energy  can  be  trani- 
mitted,  anif  forces  exerted  by  the  smol- 
:aneoua  operation  of  the  local  forces  of  ths 
ndividuals  from  which  the  line  is  constituted. 
The  idea  is  easily  pictured  if  we  reprMsnt 
inch  atom  by  ( +  - )  as  showing  tne  tio 
terminal  forces  or  actions,  and  »b_  linking 
Jiemaelves  first  into  into  pairs  (±  +)  repre- 
lenting  the  ordinary  condition.  The  pair, 
jpening  out,  under  what  we  rnay  call  ( 
'  polarising  force,"  electric  or  magnetic,  be- 
jomes  ft  -,  +  -)  still  a  molenule  or  pair; 
but  with  the  internal  or  molecular  atttactioiu 
weakened,  and  partly  diverted  to  theadjuia- 
ing  molecules.  It  is  thia  diverted  fores 
wuch  we  can  conceive  as  constituting  the 
shain,  thus — 


This  shows  also  a  conceivable  process  of 
transmission  of  energy  by  successive  exalti- 
tiona  of  the  polar  forces,  breaking  up  tht 
molecules,  and  forming  fresh  ones,  as  ahoTn 
in  the  lower  brackets,  with  a  consequent 
aetni- rotation  of  every  molecule,  in  order  te 
rearrange  itself  in  proper  order  in  lelation 
to  the  exciting  source,  and  with  an  accom- 
panying friction,  and  production  of  heat 
from  part  of  the  energy.  This  we  may 
aonoeive  to  be  the  process  of  conduction, 
the  rotations  being  the  "current."  Intha 
case  of  electrolysis  this  is  the  only  satis- 
factory explanation  of  what  goes  on  in  the 
circuit,  because  we  have  the  two  separated 
atoms  (or  ions),  as  shown  above,  actually  set 
free.  The  same  idea  applies  to  wires,  &c,  if 
we  conceive  the  freed  atoms  of  two  adjoing- 
ing  chains  uniting  to  form  the  new  mole- 
cules. The  formation  of  troops  and  their 
evolutions  give  us  excellent  analogues  of 
this  conception  :  every  line  of  soldrera  is » 
line  of  force,  built  up  of  unita,  and  concen- 
trating their  individual  forces  and 


into  a  higher  unit — an  organisation, 
may  picture  the  electric  polar  order  as 


We 


isponding  to  the  column  order  in  which 
-I-  and  ~  are  the  front  and  back  of  tba 
units,  while  tiie  magnetio  polarity  com- 
eponda   to    the   linear    order,    shoulder  to 

shoulder. 

29.  Both  theae  forces  are  linked  together' 
magnetism  is  also  definitely  related  to  cur- 
rent or  amperage  ;  therefore  it  is  limilad 
by,  and  related  to,  the  "  equivalent "  aotioM 
of  matter.  The  magnetic  actions  of  a  coil 
are  measured  by  the  ampere-turns,  and  hen 
we  have  a  most  striking  evidence  that  tba 
conductor  carries  the  energy.  Like  evsrj 
other  action,  m.agnotism  necessitates  tlu 
supply  of  "  energy"  :  whether  the  atoms  of 
iron  are  themselves  magnets,  and  ntei 
energy  to  open  out  closed  magnetic  systsou 
into  polar  chains,  or  whether  they  mIj 
poaaeas  a  capacity  to  asaume  the  magnetie 
power  when  energy  is  properly  supplied,  the 
results  are  the  same.  In  the  act  of  mag- 
netising, energy  is  stored  in  the  iron,  and 
this  extra  call  upon  the  energy  reduces  the 
quantity  available  to  produce  current ;  there- 


fore, so  long  aa  llie 

when  the  cor 
to  the  full 
formuliB. 

30.  What  ie 
Just  the 


irrriit  Hi  llie  jvire  is  rediifrd ; 
I  is  satisfied,  the  current  nKfl 
amount     defined    by   Ohm'* 

tho  function  of  tnrju  ofu-irt! 
ime  as  that  of  number  of  C^  in  * 
battery.  Each  cell  added  in  series  acts  upon 
the  same  linos  of  forcp,  and  adds  its  energy 
to  the  circuit  as  E.M.F.,  because  itsvoltsnM 
ia  released  within  the  defined  line  J  2R;  M 
each  turn  of  wire  carrying  a  current  ftcM 
successively  upon  molecules  of  iron  fomuiig 
part  of  the  same  magnetic  line  or  series,  ana 
80  adds  its  ratio  of  energy  and  increases  that 
stress  upon  the  magnetic  lines  which  cor»- 
apond  to  the  E.M.F.  in  the  electric  lines.  I 
do  not  remember  that  this  correspondence  of 
function  between  cells  of  a  batt^  (?*^ 
suppliers  of  energy  within  an  elecnnc  liae  w 


roMB  ig,  leti. 
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«)  and  tumB  of  cnrrent-ofirTying  -wka  [i™ 
pliers  of  energy  to  a  magnetic  line  of 
-'  '■isever  been  pointed  out :  it  will  repay 


1.  Let  ns  now  examine  wliat  occurs  ii 
oircnit,  limiting  our  ideas  to  the  siagli 
in  built  np  of  atoma.  m  described  }  2&, 
ig  (  f  -)  as  the  mental  image  or  eymbol 
ji  "  equivalent "  of  any  eubatance  which 

form  part  of  on  electric  chain. 
lie  originating  point — the  source  of  the 
rgy  to  which  the  chain  is  related— is  the 
lOtion  of  two  such  equivalent  molecules 
.  Zn)  {80,H),  using  the  equivalent  nota- 
1  H  representing  the  facts  better  than  the 
al  atomic  notabon  of  chemistry.     Here 

oaperior  affinity  of  zinc  over  hydrogen, 
lained  in  the  formula,  section  IS,  tends 
^anerat«  the  new  molecule  ZnSO,,  re- 
BDg  in  the  act  the  energy — the  voltance, 
1^  because  it  is  not  radiant  but  linear, 
trolled  by  the  conductance  of  a  polar 
in,  manifests  itself  as  a  pressure  or  stress 
bin  that  chain.  This  is  m  no  way  hypo- 
tical,  bat  thoroughly  known  experiment- 
■.  This  stress,  the  B.M.F.  or  voltj^,  ia 
portJonat  to  the  energy  oi-  voltance  which 

reaction  within — the  oi'igin  of  the  polar 
natton^releasee  to  it. 

2.  We  never  for  an  instant  lose  the  trace 
Hub  energy  ifi"(Ai/i  the  chain:  why  then 
old  we  pretend  that  it  has  gone  elsewhere  ? 
tagt  ia  preature,  stress ;  it  corresponds  to 
liead  of  water,  which  is  the  pressure  of 
odumn  of  water,  and  proportioned  to  the 
jntial  energy  of  a  unit  of  weight  of  wator 
tug  the  height  of  the  column.  Inexactly 
nine  way  voltage  is  the  potential  energy 
ton  this  conductmg  column  of  enuivalenta 
lUltter ;  it  is  the  voltance,  the  energy  still 
rged  upon  the  chain  at  every  point,  and 
dually  expended  as  friction  within  the 
in,  or  as  work  dose  by  the  chain. 

3.  These  are  experimental  truths — not 
ittiona,  still  less  hypotheses.  Every- 
VB  along  the  line  we  can  measure  the 
man.    The  electrometer  testifies  to  its 


existence,  and  exactly 


the  expeodi- 


as  the  fall  or  slope  orpoteutial.  It  is  to  be 
traced  in  Pig.  2.  Here  I  show  the  two 
modes  of  expending  energy  expressed  as 
voltage,  for  it  must  be  clearly  understood 
that  thoneh  voltage  is  mathematically 
prttiiire,  ana  therefore  not  measurable  aa  ' 
quantity,  yet  it  is  really  an  expression  >.  _ 
energy  when  we  look  at  the  actual  truth 
instead  of  the  mere  shell  which  incloses  it. 
The  two  modes  are:  (1)  Within  the  con- 
ductive cirouit,  analoeous  to  friction  in 
mechanics,  caused  by  the  internal  molecular 
and  atomic  work,  and  appearing  as  heat. 
This  is  shown  in  figures  below  the  conductor. 
(2)  Work  done  outside  the  circuit  or  energy 
stored  in  chemical  actions,  shown  in  figures 
above  the  conductor. 

34.  These  may  be  expressed  in  formulae 
as  resistance  in  ohms,  or,  more  correctly,  as 
counter  E.M.F.,  more  especially  when  they 
do  really  generate  such  a  reaction  as  in  elec- 
trolysis. As  I  have  called  the  energy  which 
generates  E.M.F.  the  voltance,  it  will  bo 
oonvenient  to  call  such  absorbed  energy  the 
rfvoHanee,  and  the  E.U.F.  generated  re- 
voltage. 

In  Fig.  2  I  have  assumed  a  gross  energy 
equivalent  to  8  volts  generated  at  the  origin- 
ating surfaces  in  the  source  S ;  in  the  source 
itsell  the  chemical  reaction  at  the  negative 
plato,  sa^.  hydrogen  given  off,  absorbs  lo, 
and  the  internal  resistance  'o ;  the  conductor 
in  difierent  parts  takes  up  3  volts  to  over- 
come resistance;  the  decomposition  cell  D 
absorbs  I'd  say,  in  decomposition  of  water, 
and  -o  in  resistance,  and  M,  an  electro- 
magnet, converts  volt  1"  into  work  done,  and 
uses  "a  in  resistance.  There  is  an  error  of  '5 
which  does  not  affect  the  principles ;  these 
show  us  energy  generatea  by  the  source 
within  a  conductmg  circuit,  and  wholly 
accounted  for  by  actions  occurring  in  that 
circuit,  and  set  up  by  the  energy.  No 
external  medium  is  called  for  to  explain  the 
phenomena  of  a  steady  current.  I 


35.  At  r/irji'i/i/  uri'l  I'fitniiii/  circuit  then 
are  other  phenomena  of  ^  temporary  cha- 
racter, but  of  the  same  order  as  those  of 
every  mechanical  operation.  The  "  variable 
period"  is  not  an  electrical  matter  only, 
every  action  whatever  oommences  gra- 
dually: »tregi  precedes  motion,  bertia 
has  to  be  overcome,  and  stores  enerer 
which  reappears  as  momentum.  We 
have  long  been  acquainted  with  the 
facts  under  the  name  of  "retardation"  in 
telegraphy,  and  the  induced  current  of  coils. 
We  Know  that  it  takes  time  for  a  current  to 
reach  its  full  strength  at  the  end  of  a  long 
conductor,  and  the  more  time  the  greatar 
the  inductance  and  magnetonce  of  the 
circuit.  We  know  that  this  lost  currant  and 
energy  reappear  when  the  circuit  is  broken, 
either  as  "  extra  current"  in  the  one  wire, 
or  as  "  induced  current ''  in  another  wire. 
The  phenomena  depend  upon  two  conditions : 

1.  The  inductance  and  magnotance  of  tha 
circuit — in  other  words  the  tax  levied  on  tha 
energy  before  current  is  allowed  to  paas. 

2.  The  freqiitM'i   of   intermission ;    this,  if 
very  great,  will  only  permit  infinitesimal    - 
current  to  pass.  Sir  W.  Thomson  has  stated, 

"  when  the  period  is  very  small,  compared 
with  400  times  the  square  of  the  smallest 
diameter,  multiplied  by  its  magnstio 
permeability  and  divided  by  its  electric 
resistivity,  the  current  is  confined  to  on 
exceedingly  thin  surface  stratum  of  tho 
conductors."  Thisisaleamed  way  of  putting 
the  results  of  the  two  conditions  I  have  jun 
stated.  The  effects  are  very  clearly  shown 
in  the  form  of  curves  or  waves,  but  the  very 
some  ;waves  and  curves  would  apply  to  ths 
starting  of  any  engine  or  vehicle,  becauaa 
the  very  same  causes  are  operating,  as  cotti- 
mon  sense  can  see  plainly,  while  hypothesil 
and  learned  formulae  hide  the  truth. 

36.  In  Fig.  3  Ipresent  suchacurveof  oiw 
periodiccurrentinterval:  the  curveis common 
In  electric  writings,  but  1  have  arranged 
additions  which  ^ve  it  new  meanings  and 

iplain  much. 

The  line  A  G  is  the  time  or  period  of  the 
current — i.e.,  its  length  measures  the  fre- 
quency. The  curve  ACPG  shows  tha 
strength  of  current  at  each  portion  of  time  by 
its  height,  as  by  tho  lines  h  h,  h  h ;  the  dotted 
lines  ore  my  additions.  A  E  may  represent 
the  full  voltage  of  the  source  to  which  the 
full  current,  Unes  CF.  is  related  by  Ohm's 
formulce.  Now,  it  will  be  seen  that  from 
this  aspect,  the  lines  b  b  represent  that  por- 
tion of  the  E.U.F.  which  is  engaged  in  pro- 
ducing current  during  the  variable  penod, 
while  their  continuations  t  r  are  that  portion 
of  the  voltage  energy  which  is  being  stored 
up  outside  the  circuit,  in  inductance  and 
magnotance  [in  the  mechanical  analoeoe 
inertia),  to  reappear  in  the  later  variable 
period  as  E.M.F.  in  the  lines /t  A,  corre- 
sponding to  momentum  in  mechanics.  The 
space  between  between  tho  two  curves  FG 
represents  that  portion  of  energy  which  is 
wholly  lost  in  external  heat  as  hysteresis,  &o 

37.  The  reader  who  wishes  to  fully  under 
stand  will  now  make  a  copv  of  the  figure, 
fold  it  on  itself  on  the  midale  line,  pass  it 
through  a  slit  in  a  card,  end,  after  opening 
it  out,  draw  it  through  until  the  lines  C  F 
enter  the  slit  and  leave  only  the  curves 
visible:  this  will  correspond  to  a  "froquency  " 
which  just  permits  the  full  current  to  form. 
Now  (u-aw  it  gradually  in,  increasing  the 
frequency,  and  diminishing  the  current 
penod,  and  the  meaning  of  Sir  W.  Thomson's 
statement  (}  35)  becomes  visible.  Thecurrfiif 
vanishes.  Why ':  llecause  it  has  no  time 
to  form.  The  energy  is  all  employed  exter- 
nally, Instead  of  current,  we  shall  have 
external  heat,  sparks,  and  all  the  phennmona 
of  intermittent  currents  ;  but  little  current 
will  traverse  the  conductor.  What  current 
does  form  will  be  on  the  surface,  not  in  the 
body  of  tho  conductor,  tor  reasons  which  will 
appear  more  fully  later  on,  At  present  it 
suffices  to  say  that  the  polar  chains  close  in 
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M  with  reapect  to  the  elemeota  thereof,  uid 
til  nnect  to  e<Kb  other.  The  patentee 
i^Xfjt  for  a  bktb  tor  the  poaitire  or  zinc  plates 


of  potaih,  toda,  or  manganese.  The 
fgtt  or  nMntive  plate  has  tot  a  bath  BOlphate 
oeoper.  The  patentee  prefers  to  ose  ftn  the 
W  Mth  a  miitxre  of  the  following  elements, 


■roury,  and  mnriatic  add.  The  bimlpl 
ttceaf  and  muriatic  add  are  not  eaaential. 
hao.  theao  two  are  left  ont  andtheeulunmoimic 
d  dizomic  add  are  used  alone  for  the  zinc 
ntion,  the  action,  while  leee  strong,  is  more 
an.  Sy  the  emplofment  of  all  four  materials 
abore  for  the  zinc  hath,  the  action  is  coa- 
mitiAj  ttnmger  for  a  time,  hut  doe*  not 


>d  the  pertoruted  feed-cup  C,  held 
I  by  its  flaring  top  hetween  the 
Dons  ompa,  and  containing  within  it  copper 
mUa  &.  By  the  action  of  a  hattet7  to 
■aged  wftJi  materials  combined  in  proper  prc- 
tiom  a  cnireot  of  great  electromotive  force  is 
tdnced,  mtatHf  OMfol,  among  other  por- 
iM,  fat  lighting  and  power,  or  as  a  common 
iTit7DalL 


MODEL    LOCOMOTIVX-IUKIKO. 

XXII. 
|<IGS.  100-103  show  the  tank  and  coal  bnnker, 
made  Deari|-,  bnt  not  quite,  so  elaborateJj 
Oi*  eacreqtonding  parts  in  an  actual  tender. 
•  ttlsrencea  are  mainly  that  I  omit  entirely 
I  stIMS-ftiAtchen  which  usually  pass  from  side 
lido,  and  prerent  the  preainre  of  water  from 
Uh  tho  miatf  and  that  each  tank  plate  is  in 


V  «ad  an  paiallel,  each  being  l§ia. 


width.  The  front  end  D  ia  cut  to  the  cuirature 
in  Fis.  102,  and  has  a  hole  E  cut  out  to  drag  the 
coal  through.  The  upper  edge  and  the  hole  are 
beaded  round,  a,  partly  for  good  appearance  and 
partly  to  stiffen  the  ^te.  These  headings, 
can  be  made  of  hall-round  wire,  or  may  be  c  . . 
in  ei^tt  brass  to  that  section,  and  bent  round,  and 
either  soldeced  or  fastened  with  i^in.  rivets. 

The  sides  B  are  fastened  to  the  tank-bottom  A, 
by  the  two  long  anglea  F  F,  and  the  two  short 
ones  G,  O,  of  similar  section.  Both  angles  and 
plates  ousht  to  be  quite  straight  before  this  is 
attempted.  It  rivetea  while  buckled  and  crooked, 
it  will  be  impoasiUe  to  pull  them  straight  after' 
wards.  They  should  be  levelled  by  hammering 
on  a  block  of  iron — the  block  need  not  be  large — - 
with  a  hammer,  taking  care  not  to  indent  the 
surfaces.  The  ends  must  be  squared  neatly  with 
the  file,  and  made  to  abut  as  closely  as  possible. 
The  angles  will  be  mitred  at  the  comers. 

It  is,  of  course,  quite  essential  that  the  joints 
be  water-tight.  This  is  effected  in  practice  by 
caulking  the  edges  of  the  plates  and  angles  witii 
a  cBulkuig  tool.  This  can  hardly  be  depended 
on  in  thin  ahaet-iron  like  this.  We  must  depend 
mainly  upon  the  rivets,  which  will  be  pitched 
more  dosely  than  they  were  in  the  bottom  frune- 
wo:;li — say  at  }in.  centres.  But  all  the  surfaces 
of  angles  and  plates  in  contact  had  better  be 
smeared  also  with  cement,  with  or  without 
webbing.  A  little  red'  and  white  lead,  mixed 
with  boiled  oil  into  a  tJiinniib  paste,  will  answer 
the  pnrpose  very  well.  This'inay  be  spread  on 
the  We  metal,  or  on  a  thin  strip  of  American 
cloth,  and  laid  between  the  surfaces  to  be  riveted 
— and  even  if  there  should  be  a  slight  leakage 
anywhere,  it  can  soon  be  stopped  by  filling  the 
tender  full  of  water,  marking  the  leabaKea  with 
chalk,  emptying,  and  saturatiDg  the  leaky  spots 
with  a  strong  solution  of  sal-ammoniac  in  water. 
In  manv  cases  it  is  luffldent  to  let  the  water 
remain  m  the  tender  for  a  tew  hours,  and  then 
enipty,  and  allow  it  to  dry.  Yery  slight  leaks 
will  then  often  become  nurted  up.  Once  filled 
up  they  are  oU  right,  because  the  tender  is  not 
;    Bubiect  to  expansion  and  contraction  like  a  steam 

I  The  four  mde-plates  are  riveted  at  their  ends 
I  with  vertical  ani^ea,  H,  H,  4|in.  long,  and  J,  J, 
,    3|in.  long.     J  Jare  shorter  than  H  H,  because 


they  stop  at  the  front  of  the  coal  bunlier.    The 
short  angle  /unites  B  and  B  above  the  U^  of 

There  ore  also  four  vertical  angles,  £,  of  un- 
equal lengths,  carried  up,  and  riveted  U>  each 
side-plate  to  stiffen  and  support  it.  These  go 
right  from  bottom  to  top.  When  cross- strelctisre 
ore  employed,  thev  are  lireted  to  these. 

Along  the  insius  faces  of  each  of  these  side 
plates  are  riveted  five  separate  pieces  of  angle,  L, 
each  4fiin.  lon^  each  one  stopping  short  at  tho 
vertical  angles  K.  The  reason  forUieadc^on  of  thi» 


set  of  angles  aroand 

^. Article  XX.  p.  196- 

These  angles  li,  it  will  be  obewved,  ran  pat^lel 
'iUi  the  bottom  of  the  tank  tor  a  distance  of  Sin., 
'ig.  101,  then  slope  downwards  in  a  length  of 
ifin.,  and  then  slightly  upwards  to  the  dimen- 
ons  given.  Upon  the  top  of  these  angles  the 
sheet  M,  that  forms  the  root  of  the  tank  and  tho 
floor  of  the  coal-bunker,  is  riveted.  The  slops 
j  to  «  permits  the  coal  to  blide  freely  downwards, 
while  the  slope  c  to  if  prevents  it  from  tiimhling 
it  of  the  opening  E. 

The  top  sheet  U  is  attached  to  the  end  plat«» 
C,  D,  thniugh  the  angles  N.    It  is  also  stiflaMA 
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tnniversely  with  the  migles  O,  which  alao  itop 
■hOTl  st  the  «igea  of  the  verticalB  H,  J,  E. 

Around  the  two  Bideeand  the  hinder  end  of  the 
tender  the  coping  P  is  riTeted.  Thia  is  made  of 
itripa  ot  sheet  iron,  heat  and  mitred  at  the 
hinder  end  ;.  It  ia  ugiul  to  stiffen  the  mitred 
•omers  with  butt  atripg.  I  do  not  show  these. 
A  little  iolder  run  ia  ood  over  the  joints  will 
keep  them  stetidy. 

It  is  osoal  to  liret  narrow  strips  of  plate 
Tariically  on  the  outside  of  the  tank  with  counter- 
took  rivets,  the  intetspaces  forming  the  paoeUiog; 
•f  the  tender.  We  con  do  the  same  with  very 
littls  tnrable.  They  may  be  put  in  line  with  the 
idi«ide  anslee  K,  and  then  the  game  Mt  of  rivets 
will  do  for  boUi,  passing  throagh  the  strips,  the 
■ide-plate,  and  the  angle.     These  strips  ore  seen 


•dgewiie  at  Q,  but  they  will  be  leen  better  on 
the  outnde  general  view  presently.  It  is  also 
well  to  put  angles  R  at  each  vertical  comer.  It 
Gompletet  the  panelling  at  the  ends,  and  helps  to 
jcmder  the  tank  water-tight.  This,  however, 
auy  be  left  optional. 

The  loaa-bole  aod  watei-QUer  ore  shown  at 
S.  This,  of  course,  is  always  made  with  plate 
and  angle  iron.  It  has  that  appearance  here, 
hut  the  shading  shows  that  the  anele  and  the 
body  are  really  one.  In  the  model,  the  sem- 
blance to  the  i«al  thing  is  preserved  perfectly, 
hut  the  man-hole  is  a  costiag.  The  hole  is  cored 
out,  and  hinge  cast  on. 

The  cover  T  is  also  a  casting,  with  hinges  cast 
on.  No  fastening  is  shown,  though  frequently 
used  in  practice.  J.  H. 


the  armatore,  and  ia  then  indicated  u  No.  3 
lize.  In  Uiit  form  again  the  motor  is 
made  in  two  sizes,  determined  by  the  number 
at  punchings  used.  In  fitUng  this  motor 
together,  the  two  fleld-magnet  punchings  are 
threaded  on  to  the  two  top  bolts  alternately 
with  the  bridge  pieces,  and  secured  tightly  with 
nuts,  when  the  foil  number  of  each  ore  threaded 
on-  The  nnta  ai«  then  screwed  on  the  bolts  at 
tho  fonr  lower  comers,  and  the  oistings  for  the 
bearings,  after  being  trimmed  np,  secured  to 
those  two  bolts,  already  diafonajly  placed,  by 
means  of  nuts.  The  brush-holder  is  so  fitted 
that  it  works  round  the  armatnre  spindle,  for  • 


9  threaded  o 
,  and  secured  by  a 


ELIOIKO'HOIOES. 

IN  the  accompanying  illustration  we  show  a 
amoU  motor  whichMessrs.  King,  Mendham, 
md   Co.,    of   the  Western   Electncal   Works, 


_,  at  the 

Upon  the  front  end  of  this  spindle  the 
commutator  is  fixed  ;  this  is  made  from  a  short 
piece  of  hraas  tubing  driven  on  a  piece  of  ebonite, 
end  after  being  secured  by  ocrewB  and  tamed 
quite  true,  ia  cut  tbrongh  on  opposite  ndes  te 
form  two  half-rings.  The  annature  is  very  easily 
wound  with  its  wire,  the  free  ends  of  which  are 
connected  to  the  two  halves  of  the  commuCater. 
In  winding  the  field-magnets  the  nuts  of  the  two 
top  bolts  are  elackened,  the  two  legs  can  then  be 
stretched  out  into  one  straight  line  with  the 
bridge,  and  then  wound  with  wire  in  the  lathe. 
Thia  motor  ia  shown  for  the  flrat  time  in  Meesis. 
King,  Mendbom,  and  Co.'s  new  catalogue. 


paits  will  stand  for  the  initial  preaaureof  the  ataam 
n  the  ovlinder,  and  any  other  length,  aa  A  £, 
neMured  on  one  of  the  various  radii  by  the  mdh 
lealfl,  will  giva  the  moon  eftectiTS  preamre  tor  the 
^t-off  represented  by  the  given  radius. 

If  by  a  scale  of  millimetres,  tor  instance,  ths 
ogariUimia  onrve  be  so  toned  nnmd  that  A  E  may 
naasura  120  millimelera,  and  takiuf^  thia  to  rapn- 
nnt  the  initial  preaaure  ot  the  steam  m  the  ajflindir, 
ire  Uian  hold  the  onrve  in  the  MUne  podbon  aaa 
neaanie  A  E,  we  shall  obtain  101^  mOhmUn^ 
irhioh  flsure  is  the  average  pressure  of  the  staam 
a  ponnla  per  square  in(£  for  Hie  whole  abroha^ 
iriOi  the  (t«un  cut  oS  at  bait  ot  Ihe  atroke.  Uto- 
ivise  for  any  ol  the  other  radii,  wa  oUaia  tha 
iveiage  presinre  for  the  out-ofF  reprsaented  if 
sach  given  rodioi,  by  measuring  the  length  fna 
±a  centre  A  to  the  edge  ot  the  curve  whan  it  k 
mt  by  Ihe  given  radios,  taking  care  always  ttst 
Jie  curve  be  held  fixedly  in  the  ^position  to  wlddi 
t  is  set  in  acoordanoe  with  the  milial  preaanra  if 
ihe  atesm. 

The  various  remarkable  properties  of  tta 
ogarithniio  onrve,  tor  which  many  other  oses  msy 
Im  found,  reqoire  that  it  be  eonitmotad  with  gnat 
locoraoy.  Correct  curves  made  ot  black  mbbs  v 
nlloloid  may  be  had  ot  any  dealer  in  diawiaf 
u^teriala,  olao  iheets  ot  Bristol  board  upon  win 


For  these  ooloolations  for  initial  preaauna 
14Slb.  per  square  inch,  or  scolsa  of  40  parti 
inch,  which  serve  for  mitial  pressorsa  ap  to 


Bristol,  are  malting.  In  thia  motor  both  the 
field  magnets  and  armature  of  Siemens  type  on 
conatracted  entirely  of  punchings  out  of  the  heal 
charcoal  on  nealed  iron.  Its  efficiency  ia,  therefore, 
very  high,  and  it  is  moreover  eitremely  light 
compared  with  similar  motors  conrtructed  from 
iron  castings.  Kaeh  motor  is  fitted  with  adjust- 
able bruiJioa,  and  the  punchings  are  held  tegethei 
by  bolls  and  nuts  at  convenient  places.  Th( 
motor  herein  figured,  and  tnown  as  No.  2,  ie 
made  in  two  sizes  dettirmined  by  the  number  ol 
pnnchinga  used  ;  it  is  also  made  with  field- 
magnete  on  each  side  of  the  armatore,  or. 
looking  at  the  illustration  above  and  belon 


A  SIXFLB  HBTHOS  OF  CACULATING 
THE  MXAH  EFFXCTIYB  FRB8- 
fiVHS  OF  STEAM  IN  AN  ENOINB 
OTLINDEE.' 

ALL  thoss  inatnunenla  so  well  known  to  the 
engineer,  and  which  are  aoch  valoabte  aids 
in  tiis  work,  aueh  oa  the  planimeter,  the  panto^aph, 
the  proportional  divider*,  the  slide  rule,  &o.,  owe 
their  uaBtolneaa  to  the  mathematical  priudplea  opon 
which  they  are  oonstrooted. 

In  the  aocompanyiog  flgurs  we  show  a  novel, 
simple,  and  eflicieut  iuitruoient,  based  on  similar 
priudplea,  tor  calculating  the  mean  eSsctive  pres- 
euie  of  the  steam  in  an  engine  cylinder  wiUi  any 
cut-ofF.  It  coniista  ot  a  iheet  ot  cardboard,  on 
which  is  tracad  the  arc  D  £  F  O,  with  centre  A  and 
radius  A  Q  ot  about  6in.  This  arc  is  divided  into 
several  parts,  which,  acoording  to  the  general 
principle  of  numbers  in  arithmetiai]  progression,  an- 
swer to  tlie  ratio  of  eipansioQ  of  steam,  or  the  total 
length  ot  atroke  divided  by  the  diatance  travelled 
by  the  piston  before  the  steam  ia  cut-off,  as  |ths, 


mstrument,  take  a  logarithmic  carve  L  L'  m  card- 
board or  other  materials,  representing  numbers  ia 
geometric  progreasion,  aa  shown  by  the  shaded 
portion  ot  the  figure,  and  pass  a  fine  needle  point 
throuKh  its  centre  and  through  that  ot  the  arc 
DEFO,  BO  that  the  curve  may  revolve  freely 
round  the  axis  A.  Any  length  AH,  meaaured  then 
on  the  base  line  A  B  by  a  convenient  scale  ot  equal 


n  Xaihui 


TEE  conic  SECTXOHB. 
By  Prof.  C.  W.  UaoCoKD,  ScD,» 

FFig.  1,  let  D  be  a  given  point,  and  0  Os 
centre  of  a  given  drde,  whose  diaineter  ia  f  0. 
Bisect  I)  F  at  A.  Also  about  D  deactiba  an  an 
with  any  radius  D  F  greater  than  D  A,  and  abosi 
0  another  arc  with  a  radius  0  F  -  D  P  >  TO. 
intersecting  the  first  arc  at  F,  then  draw  P  D,  sad 
also  PO,  catting  the  drcomjferenee  ot  the  cinB 
Birde  in  L.  Since  PD-FL,  andDA  =  AF,  it 
is  evident  that  by  repeating  this  prooesa  we  asU 
construct  a  carve  PAH,  which  aatiifln  the  oon- 
dition  that  every  point  in  it  is  eqoally  distant  tioia 
a  given  point  and  from  the  circumference  of  a  givte 
circle.  Since  P  0  -  P  D  -  LO,  and  A  O  -  AD 
—  F  O^this  curve  is  oae  branch  ot  the  hypaibola  ol 
wUch  D  aad  O  are  the  fod. 

Bisect  D  U  at  B,  thea  about  D  devribe  an  arc 
with  any  radius  D  Q  greater  than  DB,  and  abost 
O  another  arc  with  radius  OQ  -  DQ-FO; 
draw  from  Q  the  intersections  of  these  arcs,  thaliua 
Q  D,  and  also  Q  0,  producing  the  lattar  to  cut  th* 
CLTcamfeienoe  in  E.  By  thisprooeaa  wa  nay  bod- 
stract  the  curve  Q  B  Z,  each  point  ot  which  tf  aln 
equally  distant  from  the  given  point  D,  and  fiOM 
the  ooDcavs  instead  of  the  convex  arc  of  the  gifSD 
circumf arence.  The  diRsrence  between  Q  D  aid 
Q  O  being  constant  and  ei^ual  to  F  O,  utd  AB 
being  also  eqnol  to  F  G,  this  curve  ia  the  <An 
branch  of  the  same  hyperbola,  whose  major  axis  ii 
eqoal  to  the  radius  ot  Che  given  drde. 

The  tangent  at  P  trisects  the  angle  D  P  L,  and  ■ 
perpendicular  to  T]  L,  which  it  biaects  at  a  point  I 

•  In  the  Scit-Hfc  Awt 
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of  the gijimiM  tba  exqni^te uidBiit^piiBD glila; 
wmrs,  with  iti  gat^toxa  itideMenM,  mirpuiiDg  id 
brOlunoj  of  colour  Miftluiig  evaT  prodoccd  \ij  artl- 
a^.i a.  > ,  £,  ^t  pnseDt  koown,  thli 


Li  fakve  been  buried  for  centurifla, 

G)l4M  hsTing  K  ■imilu'  >ppe&nnce,  but  irithoat 

the  ume  brilliuic;  of  ootour,  hu  been  found  slaa- 

nhere,  uid  k  cerlua  drgrea  of  irideioeiice  hu  )>Min 


1  of  B  Q,  I 


[reumf  arenM  of  the  circle  whon  disinete 
I  major  &iit,  the  centre  being  C,  tbe  mid 
DO.  As  F  racedea  fiom  A,  it  ii  evid 
anglsa  P  D  L,  P  I.  D,  will  iocroMe,  ui 
imea  the  pontion  D  T  tangent  to  the  )(i' 
hoQ  they  will  become  right  onglea.  F  1 
a  be  inJOnltely  remote,  Kud  the  poui 
then  reached  I,  when  D  T  touahei 
cdicle,  C  ( S  will  be  an  asymptote  to 
Thii  showa  that  the  meaaurementa  tram 
lTc,  for  the  conatrnction  of  A  P,  are  mi 
im  the  portion  F  T  of  the  giren  droi 

diagram  the  point  Q  ia  ao  ctaoien  that  ] 
1  paaaea  tbiongh  B,  so  that  Q  J,  the  tang 

pvaUel  to  P  I.    It  will  thui  be  aeen  t 

1_  "jom  ti)a  ooncavB  arc,  tor  the  a 

)  conSaed  to  the  portion  ( 
. jenca.     Aa  D  L  E  rise*, 

and  Q  recede  from  A  aod  B,  the  pointi 
>proaoh  each  other,  finally  coindding  at 
utaot  I  and  J  tall  together  at  t,  eo  Uiat 
mmon  aajmptote  to  A  P  and  B  Q. 
[.  2  the  giren  point  D  lira  within  the 
ice  of  the  giren  circle.  Biawit  D  F  at 
>  at  B  :  about  D  den^be  an  arc  with  i 
'  P  greater  than  D  A,  and  about  O  anotl 
lias  OP-OF~DP:  these  area  inten 
]  prodndng  O  P  to  cat  the  cLrcumtereno 
have  P  D  «  P  L.  Similarly  E  D  -  E 
J  W,  &o.  And  aince  P  D  +  F  0  ■  ] 
3E-I-E0=>HB  +  E0,  and  »  on. 
obnouBly  the  ellipaa  of  which  t1 
»,  and  the  major  i — ■'-  ■-  '  "  - 
t  the  given  circle. 

Fig.   3,   the  giren  point  be  madt 


a  AB-FO, 


witb  the  centre  of  the  circle, 
a  circle  with  diameter  A  B  •  F  O. 
int  be  placed  upon  the  circumference, 
k.  .iK^g  will  radneo  to  the  right  liai 


eUi 


heeUipae  will 
.gwitEFO. 


IB  we  may  alto  apply  the  aame  proi 
g.  1 ;  D  T  becomaa  a  tangent  at  D  to 
rence,  and  the  asymptotes  coincide  « 
of  the  hyperbola,  of  which  one  brai 
t«  the  right  line  A  P  extending  from  I 
on  the  lett,  and  the  other  reducea  to 
a  B  U  Q,  aitendiDg  from  B  to  infinity 

circle  be  reduced  to  a  point,  as  in  Fig 
ting  tocua  ia  a  right  line  perpendiculu 
sting  D  O.  If  on  the  other  hatid  the  <i 
E  the  ^ven  acate  be  infinite,  the  circc 
H  in  Fig.  6,  becomes  a  right  line  perp 
a  the  azia  at  F,  and  the  cnrre  aatiafiea 
definition  of  the  parabola,  D  E  being  oq 
DP  equal  to  PL,  audeoon. 
.  7,  aw  ia  Fig.  1,  D  T  is  tangent  at  T  to 
cle,  whoae  cntce  ia  O,  and  at  (  to  the  oil 
,  wboM  diameter  ia  A  B,  the  major  a: 
I  T  O  it  ft  right  angle,  T  lie*  upon 


Pto.  1.— IrideaoentFilm,  Hagnilted. 

imparted  to  glaas  of  modem  manufacture  In  flash- 
ing it  during  the  annealing  process  with  itaimoDJ 
chloride,  thus  depositing  on  the  glan  an  eiceediiigly 
thin  film,  which   d»eompoaes  the  light,  and  thus 


iel da  B  pleasing  coloni  effect.    Olossware  of  thla 

r  a  r.  .  .-..^.Ji    __i _.  Qjjg  (jjuj  much  In 

hardly  b«  fonnd  on 


Elda  B  pleasing 
d  is  beaatlfiil,  and  wi 
demand ;  bat  st  [ 


the  writer  has  been  ei 


Flo.  2— Iridescent  FUm— by  Polariaed  LlghL 


of  ancient  Cyprian  glass,  lecnred  by  ti'm  In  his 
archeeologlcal  explorationa  in  Cypms. 

A  microBoopical  eiaminatiaa  of  thia  glass  shows 
that  the  surface  is  ooiered  with  exceedingly  thin 
tranaparsnt  Dims  formed  by  matter  dissolved  from 
the  glssa.  The  body  of  the  glass  is  pitted  OTE'r  its 
entire  surface  with  minute  cavitiu,  which  are 
drculai  or  elliptical  or  otdoQg  in  outline,  and 
either  spherical,  ellipsoidal,  or  cylindrical  in  respect 
to  their  oonCBvity,  and  the  films  conform  to  the 
pitted  surface  of  the  glaaa.  Tbeae  films,  of  which 
there  are  many  supeTposed,  are  so  thin  as  to  fioat 
in  air  like  down  when  detached.  They  decom  —'a 
the  hght  by  interference  due  to  reflections  from  t.'j  . 
front  and  rear  surfaces  of  the  film,  and  give  ri 
to  the  gorgeous  play  of  colour  tor  whidl  Uies) 
ancient  specimena  of  glass  are  noted. 

The  appearance  of  the  fiJ-   ' "-"  -' ■■— 

highly  magnified   ii  '"--^ 
colour  effect  ia,  of  cc 


highly  magnified  ia  illustrated  in  Fig.  1.  Tl 
colour  effect  ia,  of  course,  wanting.  By  transmltt 
light  the  colour  is  complementary  to  that  shown  bj 


refiected  light.  Examined  by  polariaed  light,  the 
Dolour  ia  heightened  still  more  with  all  the  changes 
that  may  be  brought  aboat  by  rotating  the 
polariser,  analyaer,  or  the  object  Itsmf .  The  figure 
under  polariaed  light  without  the  oolonr  is  shown 
in  Fig.  2. 

If  the  effecta  aecored  by.  long  agea  of  treatment 
in  Kature'a  laboratory  could  be  produoed  arti- 
Sciallf  on  modem  glass  at  a  reasonable  cost,  it 
would  seem  to  be  an  object  well  worth  strinng  tor. 

•  By  Gio.  H.  Honiss,  In  EdnHJU  dmtrUan, 
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Bn.    CerUiiJj  the  vint  ol 


D  iiuiMCtoi  appeui  t» 
Donipuiiiti  have  oou- 

^ 11  ultowken  Uut 

the;  aze  oaUed  upon  to  regiitsr  their  lo-talled 
woiki  and  p«j  the  moa  TseiatnliDii  fee  ol  £3  u  u 
Mid  Id  tM^ct  of  the  hneM  ttltworki  in  Ckeahii«. 
The  diffeieDoe  between  Uieea  woiki  it  not  merely 
that  of  Die,  whioh  with  efflni  ol  time  might 
nadoally  be  diminiahed,  hat  it  is  a  difisrsoce  of 
kind,  in  that  the  imtenal  operated  on  ia  not  the 
nune.  Id  one  cue  it  ia  natural  brine  ;  in  the  other 
it  ii  roek-ealt.  Herein  ia  a  commercial  diSarsDca 
whioh  cannot  be  «£F&cad. 


led  npon  a  plate  or  nozzle- box,  D,  at  the  bottom 
le  ladls  E.  The  etopper  A  ii  fomsd  of  Snala; 
ther  refractory  mUtanDe,  baring  a  perfaotlj 
unooth  eurf  aoe,  and  ia  made  >o  a«  to  flt  into  a 
•t,  a,  formed  in  tho  larer  B,  which  it  alightl; 
I^M.  The  npper  nirfaoe  of  the  atoppar  A. 
m  doielj  agauut  the  lower  part  of  t±ie  dia- 
ge-QOzde  b  of  the  ladle— whioh  nozzls  ia  of  the 
ur;  form  and  materiaL  It  not  nnfrequenUr 
ions  that  the  molten  metal  In  flowing  bom  tJie 
I  will  ipliah,  and  posdbly  anintt  that  part 
re  the  levsr  B  ii  piToted,  wliiah  might  canae 
larer  to  become  immoTabfe.  To  remedy  Oila, 
>eeD  the  boaa  at  the  sod  of  the  lever  B,  and  the 
G  to  wbioh  it  ■■  piToted,  a  nombn  of  waahera, 
ra  intaipoMd,  wherel^  not  only  ia  the  bee 


Thia  protector  E  ia  made  of  t>ii"  aheet  rubber  that 
eltaidi  from  one  contact  to  the  other,  forming  a 
dnit-proof  Incloaure.  Thia  protector  ia  made  of 
two  dieca  with  a  centnl  opening  in  each,  one 
fitting  iDOnd  tlte  batton  head  of  the  contact  B  and 
the  other  ronnd  the  end  of  the  acrew  A.  The  dlacs 
are  united  at  their  edgea  and  vulcauiaed,  thna  ex- 
alnding  all  dnat.  Hence  it  ia  not  neceeaory  to  in- 
don  the  bell  or  ma^et  in  a  caae,  ai  ii  eometimes 
done,  to  aid  in  keeping  the  bell  in  working  order. — 
"■---'  "'-rWIN.T.- 


T^HEoc 
1     e>il 


EUetrUai  World  (N.T.) 


ment  of  the  lever  B  insnred,  bnt  hr  the  te- 
d  of  one  or  more  ai  required,  ther  abo  aarre 
■qtanaate  for  any  wear  and  tear  of  the  noizle 
Tahe,  or  for  the  warping  or  banding  of  the 


=  -mpli 
Bnt ;  that  owing  to  ita  limpUc...  .. 
otaanlyget  out  of  order;  and  all  the  porta 
t  OD  the  exterior  of  the  ladle,  any  damage  can 
Hily  and  promptly  ractiSed,  while  anew  re- 
twj  etopper,  A,  i»n  be  put  into  ita  aocket  if 
IBry  wiUiout  allowing  the  Udle  to  cool.  The 
»  i  can  bIw)  eaeily  be  inserted  into  tho  ladle 
I  the  outaide  by  aligbtty  altering  its  shape,  and 
the  entiro  working  part  subject  to  wear  and 

oan  be  renewed  in  a  few  minutw  at  a  very 
I  ooet   UoreOTBT,  it  ia  obrioua  that  the  preeent 

of  ladle  ia  not  interfered  with  in  the  least,  the 
■Itaraliaa  being  in  the  nazzle-boi,  which  is  a 


ASIET'S    ELECIBIC    COKTACT 

PEOTECTOE. 
TJCH  difficult;  ia  frequently  experienced  in 
the  electrical  operation  of  call-bella,  in  con- 
■noe  of  particles  of  dnat  or  other  foreign  sub- 
as  getting  in  between  the  contact  points,  and 


THE  FBOSUCTIOH  OF  SALT. 

ria  slated  by  the  Chief  Inapector  of  Alkali 
Woika  in  hi*  lost  report  that  the  old  method  of 
STunrating  brine  in  the  large  open  pans  atill  sre- 
Taib.  The  pane  are  of  ibeet  iron,  about  Sft  deep 
•ad  of  vaiioua  lizaa,  a  freqnent  one  being  30tt,  by 
eOf  t.  long.  They  are  heated  by  flraa  placed  at  one 
end  ondemeath  the  pan.  Tho  salt  forma  in  the  hot 
brine  while  the  evaporation  goea  on,  and  folia  on 
the  plates  which  form  the  bottom.  From  time  to 
time  the  salt  ia  removed  by  rakoa  and  aliovela,  but 
■ome  aalt  or  pan-scale  ia  always  lying  on  the 
bottom,  impending  the  action  of  the  fire,  and  by 
■hatting  in  the  beat  causing  the  iron  platea  to  Iwnd 
and  bum.  A  constant  stram  and  daa&nctlve  action 
is  thus  ever  at  work,  and  it  is  no  matter  of  surprise 

that  the  pans   often  leak.    Aboat " "" 

they  are  ''dodged"  or  beaten  with 
ciow-baiB  in  order  to  looaan  and 
hard  pan-acale  whioh  adheres  to  the  plates. 
After  thia  operation  leakages  are  more  fre- 
quent. Tbs  efisct  of  leaugs  ia  that  brine 
dries  upon  the  fire  or  the  neated  brickwork 
beIow,andittheie  forms  large  blocks  otsalt.  Soms 
of  thiaia  votatiliaed  as  aalt  vapour  and  carried  awsy 
in  the  smoke,  or  it  is  decomposed  by  the  silica  of  the 
hot  bricks,  and  also  by  the  sulfdiuious  acid  of  the 
coal  smoke.  When  a  salt-pan  leaks,  therefore,  the 
smoke  tiiim  the  chimney  connected  with  it  ma; 
contain,  besidee  the  ordinary  coal  smoke,  and  its 
accompanying  aulpburous  acid  arising  from  the 
pyrites  ID  the  cool,  the  vapour  of  voiatiUaed  aolt, 
Lydrochloric  add  and  ateam.  Fortunately,  wtien 
the  leakage  is  extensive  it  may  be  detected  by  the 
appearance  of  the  smoke,  and  in  that  case  the  fires 
are  put  out  and  the  pan  emptied  to  save  the  loss 
which  would  otherwise  be  occasioned.  In  order, 
however,  that  small  leakages  may  be  diacovered, 
and  the  evil  arrested  in  its  earlieat  stages,  holes  bave 
bean  mode  in  all  the  chimneys  attached  to  the  salt 
pans,  so  that  a  tube  can  be  iniartad,  and  portions  of 
the  fuel  gases  withdrawn  for  examination.  The 
limit  fixed  by  the  Alkali  Act  for  the  amount  o( 
hydrochloric  add  in  the  chimney  gases  of  alkali 
works  is  0-20  grain  per  cutiic  foot.  Ths 
same  limit  has  been  adopted  tor  the  smoke 
at  the  salt-pans.  The  extra  watchfulness  which 
the  introduction  of  a  system  of  testing  has 
produced  has  had  a  beneficul  effect  upon  the  vege- 
latioo  in  the  neighbourhood  of  the  works ;  the  pons 
ace  kept  in  better  repair  than  formerly,  and  the 
waste  of  brine  is  checked.  The  smoke  at  the  salt- 
pan fires  is,  however,  still  injurious, %wing  to  the 
amount  of  sulphur  in  the  coal.  The  small  coal  or 
'■slack"  which  is usedcontainamacliinoreialphur 
than  is  foond  in  the  larger  portions.  The  remarks 
OS  to  the  nature  of  the  smoke  and  general  emana- 
uoDS  thrown  oS  from  the  large  aggn^ations  of 
aalt-woiks  in  Cheshire  are  wboUy  inapplicable 
to  the  few  small  works  scattered  ia  some  coontiy 
places  in  Scotland  and  Ireland.  Here  aalt  la 
not  manutactorsd  tiom  natural  hiine  pumped 
out  of  the  ground  as  in  Enfilaud,  but  rock- 
salt,  dug  principally  from  the  mmea  in  Cheshire, 
u    brought    there    and    dissolved    in    tonka    of 


iA  of  the  alarm  becoming  inoperative  is  aug- 
ad  b;  the  fact  that  oonaidsioble  periods  of  time 
1  elapse  during  which  the  call  la  not  in  use. 
Imato  this,  Mr.  Richard  Varley,  Jan.,  of  Englo- 
1,  VJ.,  electrician  at  the  works  of  the  Okonite 
pcny,  has  invented  ths  device  shown  in  Uie 
BsaDying  illostration.  As  will  be  seen,  the 
hIa  i)  in  the  form  of  a  screw  with  a  plstinum 
'    the   other    contact,   B,  ia  held  by  the 


dthe 


tarmers  and  others  with  the  ua«  of  Uili  home-made 
adit,  ond  the  fact  of  its  being  dearer  than  that  pro- 
duced in  more  nholeeale  fashion  io  Ecgland  does 
aot  prevent  its  sale  in  small  quantitiea  to  the  local 
coniumers.  The  trade  so  corned  on  con,  however, 
uever  be  large,  and  it  may  be  said  that  the  injurious 
uSect  it  msy  hove  on  the  atmosphere,  if  any,  does 
not  exceed  tht.t  arising  from  an  oidinory  domestic 


THE   FULL    UTIIISATION    OP  THl 
CAPACITY  OF  THE  UICBOSCOFX.* 

_  . .  .  'glass  ma;  truly  be  called  a  nooossaiy 
evU ;  for,  while  abaolntely  required  in  micro- 
scopioal  investigations,  there  is  no  odiunot  to  the 
miorosoope  thot  has  been  and  is  prodnctiTe  of  so 
mnoh  evU,  and  has  retarded  the  utilisation  of  bene- 
fits made  possible  by  the  advance  in  the  oonstmction 
of  obiectivBS  so  much  as  It.  Thia  fact  was  appre- 
datad  «a  early  as  1837,  when  the  angular  apertuias 
were  what  would  now  be  conaidraed  extremely 
limited,  and  the  appreciable  eSect  ot  variatiODs  in 
thickness  of  cover-glass  was  _.. 
nonnced  as  it  is  at  the  present  time,  even  in 

The  accommodation  for  the  different  t>i-w.a«. 
was  obtained  by  varying  the  distance  between  the 
ayatema  of  objectives,  and  has  been  followed  with 
modifications  in  the  mode  of  obtaining  the  necessary 
motion  up  to  the  present.  While  open  to  aome 
objection,  it  aocomj^ishea  the  purpose  qnite  lati*- 
factorily,  and  most  continue  to  Iw  used  until  some- 
thing better  ia  su^eeted. 

One  of  the  purposes  of  jthe  homogeneous  immer- 
sion is,  as  we  know,  the  avoidance  of  the  necessity  ' 
of  the  cover -correction,  in  that  the  oover-glass 
immersion  fiuid  ond  front  of  objectives  ore  to  be 
one  homogeneous  mass ;  but  even  underithesa  oon- 
ditiona,  which  in  practice  were  found  to  be  not 
'  has  been  found  advisable  to  provide 
correction  to  obtain  the  highest  possible 
reeulla.  However,  even  should  this  not  be  found 
necessary  in  the  development  ot  improvements  in 
this  clase  ot  objectives,  it  must  be  remembered  that 
themojorit^of  objectives  will  always  be  dry,  and 
espedall;  lo  when  such  improvements,  which  we 
hope  are  still  to  ba  made,  are  accomplished.  It  is 
an  ujifortunate  ciroumstanoe  that  with  this  class  of 
objectives  the  infloenoe  of  variation  in  thickness  of 
cover- glasBss  is  most  apparent;  but  since  it  ia  ao, 
we  should,  if  posdble,  provide  on  agenc;  which, 
diminating  the  personal  factor  of  efficienoy,  will 
give,  nnder  all  oonditiona,  results  closely  equal  to 
those  under  which  the  objectives  ware  oiiginall; 
corrected. 

It  ia  tuiprising  to  see  how  little  attention  ia  paid 
to  this  subject  in  the  large  majority  of  atandard 
Worka  on  the  microtcope,  Almost  all  books  give 
caretully-piepared  iliostratioiis  and  descriptions 
showing  the  effect  on  the  course  of  light  1^  the 
interposition  ot  the  cover-gloss,  and  sJter  giving 
conclusive  evidence  of  its  disturbing  infiuencejStill, 
in  a  general  way,  say  it  is  of  little  moment.  Thus, 
in  o  Qerman  work  of  the  highest  standing,  whioh 
has  also  been  translaUd  into  the  llnglish  language, 
is  found  the  following  utterance,  f reel;  translated : 

"In  regard  to  modem  microscopes,  which  we 
have  had  opportunity  lo  examine,  we  hove  not  found 

merciol  cover-glass,  when,  for  instance,  three  to  six 
ore  equal  to  a  mm.,  bos  any  noticeable  inUuenoe  on 
the  microBoopicol  image." 

In  another  work  of  great  popularity  ore  found 
the  following  qaotationa  :  "Thai  the  elfect  of  thick- 
ness of  covec-glsoa  has  a  great  infiuence  onthepec- 
fection  of  the  microaoopicol   image  is  beyond  the 

careful  attention  of  the  opticion  as  well  as  the 
observer;  but  whether  the  devises  of  Itaremoval  ore 
of  sudi  great  importance,  and  so  obsolulely  neoes- 
nry  oa  it  is  claimed,  is  another  question.  On  the 
other  side,  tho  diftoreuce  in  the  cover-gloas  used  in 
different  directions  tor  the  most  delicate  prepara- 
tions is  hardly  of  any  acoount.  I  at  least  possesB, 
besides  my  individual  preparations  covered  with 
glass  of  about  1-Smm.  thickneea,  o  collection  of 
objects  which  I  obtained  from  London  and  Paris, 
in  which  there  is  such  a  eliKht  difference  ot  oover- 
glaas  thicknen  that  I  con  observe  them  all  with  my 
DbjectJves  ot  powers  from  2'0  lo  l'3mm.  (eqnivolsnt 
to  about  Am.  to  jtin.)  without  showing  the 
Blighteet  ditierenoe  in  optical  quoUties,  and  in  the 
d^nitioo  and  cleomess  of  the  image  under  the 
lame  lUuminatioa,  as  I  hove  ooDvinced  myself  l>; 
lioreful  comparative  tests." 

With  such  statements  to  guide  the  microsoopista, 
it  is  not  surprising  that  the  subject  should  bave 
received  so  httle  attendon,  and  that  on;  effort*  to 
lead  to  improved  methods  of  manipulating  object- 

•  A  paper  by  Edivikp  B.hpcii,  Eooheiler.  N.Y.,  read 
belore  ihB  imcriCHn  Buciely  of .  *- 
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fIf'.TK'Kr'Pni'Tn       UlnWR  t^*  Ror«l  loititntum  by  two  lectures— the  flwl  Chiouo  ttad  N.W.  road,  oi, three  care,  l&UIt 

OV/XJan  J-mW       ■»  Jl  W O.  at  4  o'clo;t  p.m.  on  Wednesday,  June  17,  hj  ran  from  CoundlUli.ffiitoChiWmnm6houre, 

***  Lord  Rayleigh,   ftud  th«  M<!«nd  *t  9  p.m.  oi  eiclusive  of  itops,  or  tit  the  rateSl  fi3-a'2  miles 

20,  Friday,  June  26,  by  Prof.  Deirar.  per   hour.     On    the  CnQadian  P-tciflc   a  ,yvo 

^■n      ,-..sn'^^^^.,i'  ^■^■J^'^^'^-   2^  The  decrees  sanctioning  a  gnmt  of  £7.000  fo.  recency  ran  from  Vancouver  to  Montreal  in  921 

,   Dec23fi0-3.    BnBhtneM2'33,  as  compared  the  construction  of  a  nTi  laboratory  for  humac  boim  including  three  hours'  delention  from  a 

with  unity  at  time  of  re-d»covery.  anatomy  at  Oxford,  together  with  s^er  granb  ^l\  '^^-     !^«""  Smith  s  Falls  to  Montreal, 

M.  Cbarlois,  of  Nice,  discovered  another  smal  for  morphology  and  other  scientific  departments,  Y^*  ""'™'  ""'  '^™i8  ""^  ■™"  ^-  °™-.  <"  »' 

planet  (310)  on  May  16.  were  approved  in  Convocation  by  a  majority-  ^^  f***  °'  *'  "*  ""'*»  P*'  ■"""■ 

The   annual  report  of   the   Harvard  OoUem  193votesto4G.                                                               ThelateSirW.  Siemens  tried  the  effect  of  the 

Obeervatory  has   been  issued  by  the  director,  Whether  ornot  influonia  may  ho  BO  dangeroui  alsctnc   light  m  the  callivation   of  planta  by 

Prof.  E.  C.  Pickering.     Alegacy  of  £fi,000  hal  as  stated,  it  is  clear  from  the  official  figures  thai  night,  but  a  Russian  agricuUunst,  M.bpflChneff, 

been  received  from  the  eiecutore  of   the  will  ol  the  death.tste  of  London-  for  the  week  ending  "  reported  to  have  made  a  trial  of  seeds  wluohhe 

the  late  Mr.  J.  I.   Bowditch,  and  Mrs.  Drapei  May  30  was  much  above  the  average.     For  thf  slectrified  for  two  minutes  by  means  ot  a  cnr- 

haa  added  another  telescope  to  the  Henry  Drapei  four  weeks  it  was  274  per  1,000,  which  is  B-4  rent,  and  repeated  the  operation  ten  times  upon 

Memorial,   with  which  over  2,000  photograph!  per  1,000  above  the  mean  rate  of  the  correspond.  Pf".  ,«*n.'-.  ■??'  ^"^-i  Md  found  tha^  Bf,^^^/' 

have  been  taken  of  regions  of  the  sky  north  oi  mg  periods  during   the   decade    1B81-90.     Tht  the  e;lectnli8atioQ   of  seeds  nearly  doubled  the 

8.  Dec.  20',  More  than  1,300  Bimilarphotogiaphi  deaths  from  respiratory  diseases  were  more  thai  repidi'y  of  the«   growth.     He    then    triad  to 

of  stellar  spectra  have  been  taken  at  Cfodoa,  Peru,  doable  lie  corrected  average.  dectnlise  the  earth.     He  took  large  plates  of 

t^f'ST'TrV*  ^-   °*'\'°°-  v^'.^^'rr  It  is  sUted  that  the  United  States  Oovemmenl  Vs"  n'sb  3e  wh^?^rlTSeip  ilto  ^ 

XS^^"^-Ti^-7aiLtr^,St;  r%^^jrf^-l^1^''T   *"  "^^  ^"^'  ^a^a^r^l.rr.rtyTfi'rbo'n'Si^'^rd 

S^cn  Mars  have  bcTn  re«>gi^  wMe  an  ^yenforth    of  mshmgton    to  carry  out  soinc  ^i^^  them  above  the  ground  by  an  iren  wire. 

^^■mtTtheXtesn^t  attlSlonthflnr™!f  eiP«n°iBnU  m  Western    Kansas    to   ascertain  ^he  effect  of  this  continuous  current  is  stated  to 

mtotne  white  spot  at  the  sontbern  i»lf  whether  it  U  poadbe  to  mduce  rwn  to  fall.    Thf  have  been  orodiitious  uiwn  vegetables      A  radish 

r^^A^'rt'o     *"      '''^'"^^'^'  Colonel  prop^STto  send  up  balloons  containing  ^V^°J^J!^:t  "r^i^T^l^,  ^. 

*^                          ^            ^  a  miiture  of  hydrogen  and  oiygen,  and  explode  aUmeter  of  H  centimetres  'Siin.),  and  a  carrot 

The /oumoi  of  the  British  Astronomical  Asso-  them  by  means  of  the  eleotno  spark.     Dynamite  27    ceatimttrefi    (lOein.)   in  diameter  weighed 

idfttion   for   April    contains    several  interehting  is  W  bo  used  on  the  ground  to  intensify  the  con-  3  kilogrammea  (O-Blb.) ;  nor  did  this  excess  in 

IMpen  and  references  to  notes,   S:c.,  which  have  cusaiona.  si^e  detract  from  their  good  quality.     The  bar- 

apptered  in  the  publications  which  ineert  astro-  ^  curious  case  of  malformation  of  the  heart  u  vest  was  in  all  four  timea  superior  to  the  ordi- 

nomical  mattera.  recorded  by  Dr.  Cipriani  in  the  case  of  a  man  nary  for  roots,  and  two  or  three  timea  for  plants. 

..JJ'^'^i^°'-'^"T^T'''^-?''*,?^"'^'**  hH,"'*^""^  }?J"^-^^^^J  although  die-        The  network  of  telephone  cables  already  laid 

"btackdrep-'dunngtheTransitofMercury.  tonctly  cyanpsed  all  h»hfe.     The  heart  was  on  beneath  the  rtreeta  of  &rlin  is  estimated  to  meet 

F»m  Mr.  Prince's  report  of  his  meteorological  Jl^^'^^t^^S™  "1  w«  ^'^IlZT'^th  r^^^  the  requiremenU  of  30,000  subscriber.,  the  pre- 

^j-rvationa    made    at^Crewl»reogh    Hil?  it  'rnt^^t-  »  X  a^rth^Vp^^fe^  r't^.'tha'F;^ce'"  "°"  "^  """^ 

unMsn   that   the   mean    temnerature    of    last  jl        1'      '^       -1.        ,    -^   <          3       c    \        j  for  the  whole  01  trance. 

5f*™V_                    ^™    oM^'7       At  the  pulmonary  artery   with  Btenosed  orifice  ,  and 

^aem.ber  was  as  much  as  8-2°  below  the  average  j^e  aorta.   The  stomach  was  small  and  atrophied         The  Hoyal  Microscopical  Society  will  hold  tbek 

cC.thB  last  seventeen  jeara.  ^  these  conditions  (and  others)  the  duration  of  >»»*  meeting  for  thU  session  at  their  rooms  at  20, 

Tlie  death  is  announced  of  Dr.  Peter  Martin  life  shows  almost  marvelloua  vitality.  Hanover- square,  W.,  on  Wednesday,  June  17th, 

Sw'Sn.in/l^^^'r'^'^iS  The  Utest  numberdther™  i,„//,.i„  is  whoUy  ^ ^rghtttorltr^r  The'Sy  ^ 

g3l^Engin-ingCoUe^,'(^I^-sHill.  tr.^^,^';f^Tu'?l^b;■w:^n^eJ;ld^  -''>°i<' -?. 

i^Lt^T^J         T      "i^,^"^™  ""^  ""»  he  made  last  winter.     A  few  years  ago  the  Kew       Underthe  wiU  of  Dr.  Fothergill  (1821).  funds 

uawogicaioocietiee,  ana  waao/ years  01  age.  authorities    eUbomted   a    scheme   of   botanical  were  bequeathed  to  the   Society  of  Arte  for  the 

Bit  Jolm  Hawkshaw,   whose  death  was  noted  stations   throughout    the     West    Indies,    from  offer  of  medals  for  subjecU,  in  the  first  instance, 

faLttda  column  Ihst  week,  was  a  Leeds  man,  and  Jamaica  to  Trinidad,  which  "  would  be  capable  relating  to  the  prevention  of  fire.     A  society's 

was  an  ^le  opponent  of  Brunei  in  advocating  the  of  becoming  centres  for   the    growth  and  dis-  gold  medal,  or  £20,  is  now  ofEered  for  the  beit 


im  shown  bj 


w  gauge  as  the  most  suitable  for  the  raU-  tribntion  of  economic  plants,  and  thus  assist  in  invention  having  for  its  object  the  pre 

VMja  of  this  eoontry.     He  succeeded  Stephenson  the  general  development    of    local  industries."  extinction  of  fiiee  in  theatres  or  othei 

M  Myineer  to  the  'Manchester  and  Leeds  line,  Since  1884,  snch  stations  have  been  established  public  amusement.     In  cases  where  the  ic 

aad  was  perhaps  the  first  railway  engineer  to  at  Grenada,  St.  Vincent,    St.    Lucia,  AnUgua,  is  in  actual  use,  reference   should  be  made  to 

dww  that  locomotives  could  be  made  to  draw  Montserrat,   Dominica,    and   St.    Kitta  Nevis  ;  places  where  it  could  be  inspected.     A  full  de- 

toyn*  np  what  at  the  time  were  considered  severe  while  larger  ones  hod  been  at  work  in  Jamaica,  scription  of  the  invention,  accompanied  l^  smih 

pMfieDta.     His  greatest  fork,  however,  was  the  Trinidad,  and  Barbadoe.     The  curators  of  these  drawing  or  models  as   are    necessary    for   ita 

Qitwu  Tunnel,  an  engineering  feat  which  may  stations  are  for  the  most  port  carefully  trained  elucidation,  must  be  sent  in  on  or  before  the  3Ist 

b*  Mid  to  have    raised    bim  into  the  first  rank  at  Kew,  especially  in  horticultural  methods  as  December,  1391,  to  the  secretary  of  the  Society 

•aumglt  all  the  great  constructors.     In  1876  he  applied  to  tropical  planta.     "  The  main  object  in  of   Arta,  John-street,    Adelphi,    London.     The 

VUpretident  of   the    British    Association,  and  view  is  to  meet  the  special  cireumstancea  of  the  council  reserve  the  right  of  withholding  the  prize, 

dalivsnd  an  able  address  on  subjects  with  which  West  Indies  at  the  present  time,  and  do  all  that  incase  there  is  nothing  in  their  opinion  deserving 

ha  was   professionally    conversant,    and  which  is  possible  to  encourage  a  diversified  system  of  the  award,   or  sufficiently   complying  with  the 

im  the  daily  press.  It  cultural  industries,  and  thus  relieve  them  from  conditions,  sent  in  for  competition. 

r  for  Aug.   '11,  1875.  the  resulta  inevitable   from   the  fiuctoations  of 


strong  believer    in  the  practic-    prices  in  the  one  or  two  staples  to  which  they 


hitherto  confined  their  attention." 

making  „     ,   „,..,             „ ,.  ,  .    .■       ■             .    .       It  is  estimated  that  in  the  year  2000  no  lees  than 

Dr.  J.  Schutz  says,  "  that  in  his  microscopical  1  700  000  000  people  will  be  speaking  the  EngUA 

«  .     "1  .    I  .    .L     ■          1        .  .1       .0           3  ■  invesUgationa  of  the  structure  of  carcmoma,  he  lujauiuie,  whfla  only  500.000,000  will  be  speskiug 

Colonel  Lebol,  the  inventor  of  the  nfle  used  m  found  three  different  kinde  of  micro-organisms  otht  Eiiopean  tebguas.    Eogliih  is  thus  indi? 

am  Fi«nch  army,  died  the  other  day  at  the  age  [^  specimene  from  three  cases  of  cancer  of  the  putablj  thelaaguoge  of  the  future. 

clUty-threa.     He  waa  appointed  on  the  com-  Up ;.    hut   he   thinks   they    have   no  specially       ^„,t.  j^r  Diamond -In  the  New  York  Sun, 

■^^  to  discover  a  new  form  of  gun  andat  the  .^ologioal  relationship  with  Uie  morbid  changes,  u^u'f  Kma^Z,  well-Suom.  ex^  in  gein. 

fel7      .  5?    ST"     y'"^^.  ^^."^w'^C-    ""^  For  purposes  of  microecopical  study,  he  advises  hss   reoentlv   tilled   attention  to  a  property   of 

Dmctor  of  the  Normal    School  of  bhootmg  at  that  the  tissue  should  be  fixed  in  the  fresh  state  the  diamond   which   may   serve  as   a   means   of 

Ch'lc*  hy     Hemminga'a    process,     and    stained    with  dtitingnishiDg  it  from  other  substances.     Befei- 

The  death  11  aleo  announced  of  Dr.   William  carbolic  fuchsm  and  methyl  blue.  ring  to  the  paper  of  Robert  Boyle  "  On  a  Remark- 

]U«rdlSteavea.on   who,  during  hUbrirf  career.  3^^      ,^  ^       ^,  ,,  ht  or  nine  miles  ShU'lrZ  T™.aS,T  of  *  it' ^y  5' SoS"^' 

mad  the  office,  of    house  surgeon  and   house  ^t.^.^^  the  Forth  Brilge  with  ariew  te  determine  TlBta^  ^.KuuT  remarks   th«   this   papi 

p|™ciaiiat  fat.  Barthdomew  a    Hospital   subso.  th^  prarticability  of  tunnelling  under  tho  river.  \^    bei     indirecUy    alluded    to    by    a    ninW 

qBMlUT  being  appomted  physician   of  the  elec-  ™f                     I     ,  .v      n     ^-        n                   .  of  authors,  but  never  read.     Among  a  quantity  of 

trieal  department.     He  wrote  several  papers  on  At  the  request  of  the  Canadian  Uovemment,  ^^^   ^\     menUons   one    diamond   tbat  phoe- 

Um   electrical   treatment    of    disojiec,    and    his  Sir  Dougka  Fox  has  prepared  estimates  for  a  .horesoed  simply    by   the     heat    of    the   tiiuld, 

"Elactrolviia  in  Surgery"  is,   perhaps,  the  best  tunnel  between  Prince  Edward  Island  and  the  it^rbed    light    by   being    hold    near    a    oandle, 

mrk    of    tte    kind.     Dr.    Steavenson   was  only  main  land.     The  estimated  cost   of   the  tunnel  u,d      emitted      light      ou      being     rubbed.       He 

f^ty-nno  from  shuft  to  shaft,   including  the  laud  tunnels  itated      that      many      diamonds      emitted      light 

. ,    ,.             .                        ,.          I  .V      T  ■  and  other  eontineeacies,  is,  for  a  tunnel  18ft.  in  by  being  rubbed    in  the   dark.     The  experiments 

Atthe  annivwaary  meetmj  of  the   Lmnoan  ^j^^^ter,  £1,990TOOO.  c/ode  by  Mr.  Kubz  show  co-^cluslvelv  not  only  that 

Sodety,  the  gold  medal,     which  has    Ihis  year  .       1        .  Bovle'c  italement  thatsomediamondiphosphoresco 

ben  awarded  to  Dr.  Edooard   Bomet,   of  Paris,  The  City  of  Parii  recently  arrived  from  New  ^^  jhe    dark    after   eipoaure    to    the    sunlight  or 

fv   distinguished    researches   in    botany,    waa  York  after  steaming  2,9a3  miles  at  the  rate  of  ,„    ^^^    ^t     electric    light    is     true,    but    also 

huidad  to  the  secretary  of  the  French  Embaaay.  over  19  knota  an  hour.     The  DuHimllar  Ciulle  that  all  diamonds  emit  light  by  robbing  them  on 

Dr.  Bomet's  earlieat  publications  related  to  the  lias  also  made  a  fino  run  from  the  Cape,  beating  ivood.  cloth,  or  metal,  a  property  which  will  prob- 

ifaiujtare  and  Ufe-history  of  fungi  and  lichens  ;  ber  o*n  record.  ibly  prove  of  great  value  in  distinguishinK  between 

tat  hi.  «me  «  bwt  known  tor  the  important  Speeds  on  raUways  are  liable  to  a  great  deal  of  ^/^^'^(Thlr txhlwt  "l^  X'^m"  o7  a"^ 

«,»rche.  m -hl^  with  h«  fnend  M.  Thur^t,  „hatia  known  as  "pereonal  equation,"  but   ttie  rweiWrbM^  gZr£^  p^^^^^^^ 

hahaa  b<>^  for  some  years  engaged,  on  the  life-  [oUo„iag  „  given  in  an  American  paper,  and.  as  iL«»  the  erpiien™  of  the  dealer  in  diamonds, 

htftene.  of  Algte.  ,^11  bo  seen,  it  refers  portly  to  the  remarkable  rhe  property  is  evidently  not  electric,  or  it  would 

n.  Fuaday  oenteDary  is  to  be  celebrated  at  run  of   the  Canadian  Pacific :    A  train  on  the  tot  be  viuhle  on  being  rubbed  on  metal. 
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iW*  io  ^moH  Mi  cwnikm  r^iponaOU  for  At  9pkdom§  tj 
_  w  aanMpomimt§,  TU  Mitor  rup^etfiOUi  r^frntU  UUf  tM 
UumnmhttHmu  tkomU  U  4ntwn  up  m  M^fy  e$po9MleJ] 

Att  commmUeattmu  ahould  U  addntatd  to  flh«  Iditoi  ^ 
ftilvoLUH  Mia&urio,  SaSU  StnaO,  W,a, 

JU  (TUfiM*  tmd  Bui^fie*  Orders  to  &t  maM  pmpMM  tc 
i,  Fabsmobi  Sdwabm. 


m    In  crdtr  to  fmcSHtaU  r^ftrmo$t  <hrr§§poiKd§Hti,  wikM 


V 

§pmMmg  of 

•I 


letter  preeioualp  ineerted,  toiU  oblige  bp 
of  Ae  Letter^  €u  wM  ete  Hke  page  om 


■*I  would  h*Ta  e?«ryQiM  write  what  he  knowe.  end  as 
maeh  m  he  knows,  out  no  more ;  and  that  not  in  this 
OBlyi  hot  in  all  other  sabjects :  Fdr  sndi  a  person  may 
hsye  some  partienlar  knowledge  and  ezpenenee  of  the 
natoxe  of  soeh  a  penMn  or  sooh  a  fountain,  that  as  to 
other  things,  knows  no  more  than  what  ererybody  does, 
•ad  7et|  to  keep  a  elntter  with  this  little  i^ttiuioe  d  his, 
wOl  unoertake  CO  write  the  whole  body  of  physioks,  a  Tloe 
from  whence  great  inoonTenienees  dcime  their  originaL" 


<»* 


▲STBONOMIOAIi  QT7BBIES  —  ANTI- 
IiOQABITHM— GBOWINQ  PLANTS  IN 
BOOMS— ABEVIBWOFTHBUBTBOBIO 
HYPOTHESIS— THE  CHIEF  NEBX7LAB 
UNB—  THE  BBITISH  WEATHEB 
OHABT— OOLD  ANI>  THB  PBBOBS- 
8I0N  OF  THE  EQUINOXES. 


[32404. ;[— In  replying  (in  letter  32316)  on  p.  248  to 
Mr.  Wilkinson's  smng  of  qaeetions  comprised  in 
query  74389  (p.  234),  I  was  under  the  impression 
uiat  snch  questions  were  originally  put  with  a  view 
of  information,  and  was  henoe  studiouslY  careful  to 
tell  my,  presumedly,  uninformed  querist  cmly  what 
is  actually  known,  eschewing  mere  hypothesis  and 
fancy.  I  now  discover,  to  my  chagrin  Ijtxoxn.  Beply 
743^.  296),  that  so  far  from  wishmg  to  be  taught, 
Mr.  W.  was  actuated  by  the  charitable  wish  to  tSush 
me^  and  that  his  object  was  to  entrap  me  into  a  dis- 
cussion in  which  he  might  exhibit  his  own  im- 
measurably superior  intellectual  capacity  and  know- 
ledge of  his  subject.  If  he  is  curious  to  know  what 
may  be  adyanced  in  the  shape  of  suggestions  as  to 
Che  possible  cause  of  the  differences  in  the  colour  of 
unequal  pairs  of  stars  in  binary  systems,  he  may  get 
Knowledge  for  the  present  month,  where  he  will  mid 
something  on  this  question  from  the  highly  com- 
petent pen  of  Mr.  E.  W.  Maunder,  F.U.A.S. 
Mr.  Maunder's  provisional  hypothesis  neither  has, 
nor  needs,  pictorial  illustration ;  but  this  can  scarcely 
be  said  of  any  attempted  explanation  of  the  Nebular 
Hypothesis  of  Laplace,  which  (to  an  average  mind) 
is  Dj  no  means  too  con^rehensible  without  £affrains. 
HenceldirectedMr.  Wilkinson'sattcntionto  I^chols 
«  Cyclopaedia,''  a  work  in  one  single  octavo  volume, 
in  which  several  woodcuts  illustrate  the  descriptive 
matter.  I  do  not  know  what  our  Bditor  would 
say  to  me,  if  I  asked  him  to  go  to  the  cost  of  re- 
en^ving  a  number  of  easily- accessible  illuslxations 
wmch  would  scarcely  interest  half  a  dozen  people. 
What  Laplace,  however,  said  was  this :  That  when 
one  of  the  rines,  abandoned  by  the  primal  rotating 
mass  of  nebula,  was  ruptured,  as  its  outer  edge 
would  be  going  (quicker  than  the  inner  one,  the 
l^lobe  into  which  it  would  aggregate  would  receive 
its  primal  impulse  of  rotation  in  the  direction  of  its 
revolutionround  the  centre  of  the  nebula.  Having 
said  which,  I  should,  by  the  way,  like  to  sec  my 
instructor  right  as  to  a  matter  of  fact.  So  far  from 
there  being  any  **  appearance  of  nebula)  beingcol- 
lected  on  either  siae  of  the  Milky  Way,''  Frof. 
Young  in  his  splendid  work  emphasises  Uie  curious 
oircumstance  mat  '^tho   nebufoQ  spedallv  crowd 


that,  '  in  the  existing  state  of  human  knowledge,' 
hardlv  anything  in  the  whole  of  astronomy  may  he 
stated  as  an  absolute  fact."  I  have  so  far  regarded 
astronomy  as  an  exact  science,  in  which  much  has 
been  established  that  is  irrefzagably  true.  When 
I  buy  my  Nautical  Almanac  for  1894,  I  fancy, 
rightly  or  wrongly,  that  the  predictions  it 
contams  in  various  forms  must  be  founded 
on  absolutely  certain  data;  but  after  reading 
Mr.  Wilkinson's  effusion,  I  am  tormented  by  a 
horrible  suspicion  that  Dr.  Hind  and  his  coadjutors 
may  only  have  made  a  series  of  lucky  **  flukes  " 
after  all.  The  idea  of  referring  to  such  a  mass  of 
the  most  utterly  hopeless  twaddle  as  **  Nonagen- 
arian's "  letter  on  the  Sun,  to  show  that "  Nearly 
evervthing  is  theory !  "  would  almost  prompt  one  to 
think  that  the  writer  of  those  words  has  not  the 
slightest  notion  what  theory  really  is ;  but  it  would 
be  almost  blasphemous  to  hint  at  such  nescience  in 
the  person  of  anyone  at  once  so  determined  and  so 
competent  to  set  the  entire  astronomical  world  to 
rights  as  Mr.  W.  One  word  in  conclusion  as  to 
binary  star  systems :  Wherever  we  are  able  to  observe 
its  associated  phenomena,  there  do  we  find  the  force 
of  gravity  in  operation.  In  the  case  of  certain 
binfU7  systems,  orbits  based  on  the  assumption  that 
they  are  described  under  the  influeuce  of  gravitation 


have  bean  computed,  and  sufficient  time  has  elapaed 
for  the  verification  of  such  calculation.  To  orag 
in,  then,  some  deus  ex  machind  in  the  shape  of  an 
undiscovered  force  to  explain  the  orbit  of  other 
pairs  seems  to  me  idike  unphilosophical  and  un- 
scientifio. 

Without  being  in  the  slightest  degree  able  to  clear 
up  the  mystery  as  to  what  "  the  logarithm  of  90°," 
rttened  to  (in  query  74526)  on  p.  ^,  can  possibly 
signify,  I  would  just  say  that  the  word  ^*  Anti- 
logarithm"  was  ab  initio  used  in  its  legitimate 
sense — ^i.e.,  as  signifying  the  number  of  which  anv 
given  number  was  the  logarithm :  but  I.have  heara. 
or  read,  that  the  French  JBneuetcp^ia  first  started 
the  foolish  definition  of  it  as  uie  arithmetical  com- 
plement of  a  lognuithm,  and  that  it  was  followed  in 
this  country  by  Dr.  Hutton,  who  thus  gave  currency 
to  it. 

"  A  Lover  of  Flowers "  (query  74549,  p.  300) 
may  rest  thoroughly  assured  that  so  fax  from  grow- 
ing plants  in  rooms  being  injurious  to  health,  they 
are  positively  beneficial  to  it.  For  under  the  in- 
fluence of  daylight,  plants  actually  reverse  the  pro- 
cess of  human  respiration  by  inhaling  (so  to  speak) 
carbonic-add  gas,  assimilating  the  carbon  into  their 
own  tissues,  and  restoring  the  pure  oxygen  to  the 
ambient  air,  so  as  posithrely  to  p^urify  the  atmo- 
sphere contaminatea  by  huoian  breath  and  other 
exhalations.  It  has  beoi  alleged  that  at  night  this 
process  is  reversed,  and  that  plants  give  out  car- 
bonic acid  again ;  but  there  is  no  real  proof  of  this, 
and  it  has  been  strenuously  denied.  I  have  in- 
variably plants  in  my  own  orawingTroom,  which, 
furthermore,  opens  into  a  conservatory ;  while,  of 
course,  the  dining-room  table  is  never  without 
them ;  and  I  can  say  verv  deflnitely  indeed  that  no 
member  of  my  househola  has  ever  experienced  the 
slightest  inconvenience  or  malaise  from  their  per- 
petual presence. 

It  wul  be  gathered  from  the  fifteenth  paragraph 
of  my  letter  (32355).  on  p.  291,  that  an  attempt  is 
even  now  being  made  to  galvanise  the  corpse  of  the 
defunct  "metsoritic  hypothesis."  For  an  ad- 
mirably calm  and  judicial  exposure  of  this  much- 
bepuffed  and  strenuously-advertised  "  magnuficent 
theory,"  then,  none  the  less  trenchant  because  it  is 
studiously  guarded  and  moderate  in  tone,  I  would 
refer  everyone  likely  to  be  imposed  upon  by  merely 
blatant  iteration,  to  an  admirable  notice  of  the 
original  book  in  the  Saturday  Review  for  May  30. 
Containing,  a«  it  does,  the  strongest  internal  evi- 
dence that  it  is  the  work  of  an  e^pert^  thoroughly 
familiar  with  every  detail  that  he  cnticises,  this 
excellent  and  unanswerable  essay  may  serve  to 
undeceive  such  uninformed  readers  as  may  have 
been  taken  in  by  the  soap-and-pills  style  of  quack 
puffery  of  which  this  precious  "  hypothesis ''  has 
been  the  subject  in  the  columns  of  the  Titnee  and 
such  other  papers  as  could  be  "  got  at." 

Premising,  m  connection  with  letter  32382,  p.  314, 
that  I  used  the  expression  "  lads,"  because  I  had 
not  the  very  least  conception  who  the  two  youthful 
gentlemen  were  who  intervened  in  the  debate  at 
tiie  Royal  Astronomical  Society,  on  May  8th,  I 
would  make  one  single  remark.  It  is  this:  that 
while,  as  in  the  case  of  the  terrestrial  origin  of  the 
corona,  the  chief  nebular  line,  &c.,  ProiT  Lockyer, 
having  once  said  a  thing,  seemingly  claims  to  pose 
as  **Athanasius  oontoi  mundum,"  whenever. 
Doctor  Huggins,  who  does  not  claim  to  be  infallible, 
makes  a  mistuce,  he  forthwith  acknowledges  it. 
Moreover,  it  is  essential  to  be  observed  that  while 
Huggins,  in  comparatively  early  spectroscopic 
days,  observine  with  very  insufficient  diversion, 
mistook  a  line  for  a  neighbouring  line,  Mr.  Lockyer 
tries  to  identify  a  line  with  the  remnant  of  a  flutmg, 
which  nobody  has  ever  seen  or  photographed  as  a 
line,  or  could  by  any  accident  mistake  for  one. 
**  For,"  to  quote  the  words  of  a  most  competent 
independent  authority,  **  the  fluting  degrades  very 
gradually  in  brightness,  and  its  remnant  would 
be  as  likely  to  be  mistaken  for  a  line  as  a 
lace-edged  nbbon  for  apiece  of  string  " :  and  I  have 
yet  to  learn  that  Br.  M.  persists  in  attributing  the 
line  under  discussion  to  mtrogen ;  which  he  should 
do  to  render  the  remarks  of  **B.  A.  G."  of  the 
slightest  relevance.  The  fact  is  that  the  mag- 
nesian  origin  of  the  chief  line  in  the  nebula  lies  at 
the  very  root  of  the  **  magnificent  theory  "  which 
emanated  from  Brompton,  or,  to  speak  rigidly,  was 
worked  up  there,  and  that  when  such  origin  was  so 
conclusiveiy  disproved  as  it  has  been,  tiie  centre  of 
gravity  of  the  meteoritic  hypothesis  got  outside  of 
its  centre  of  suspension,  and  the  whole  thing 
capsized  bodily. 

I  should  like  to  point  out  that  the  main  argument 
employed  by  Mr.  Fletcher  (in  letter  32390)  on  p. 
315  might  be  urged  in  proof  of  the  soundness  of  the 
principles  on  wMch  **  Zadkiel,"  "  Old  Moore,"  and 
the  rest  of  their  quack  crew  predict— or  pretend  to 
predict— the  weather.  For  if  there  be  one  thing 
more  certain  than  another,  it  is  its  curiously  locu 
character  in  our  insular  climate.  Suppose,  then, 
that  one  of  these  astro -meteorologists  prophesies  a 
heavy  gale  of  wind  ;  well,  I  find  that  there  is  a  dead 
calm  here,  as  there  is  in  Cornwall,  Cheshire,  and  the 
midland  countieiei.  "  Oh,  but "  says  the  augur,  **  it 
blew  hard  at  Wliitby  !  "  Or,  on  another  occasion, 
our  seer  predicts  great  drought,  and  the  whole  of 


the  south  of  England  is  visited  lyy  tonente  of 
I  would  humbly  venture  to  labmit  tluit  it  afforii 
no  proof  of  the  soundness  of  the  principles  on  wUdi 
the  prognostication  is  founded  to  point  out  thst  it 
was  as  dry  as  a  bone  at  Northampton.  WUs 
differing  nom  your  corre^ondent  as  to  fts 
aocuraey  of  recent  forecasts  issued  bj  the  Metsoro- 
logical  department,  I  am  entirely  at  one  with  Ub 
as  to  the  wisdom  of  prophesying  atmosphsoc 
phenomena  after  they  have  occurred. 

*'Hyde"  (letter  32398,  p.  318)  may  rest  tmmi 
that  his  extract  from  an  Italian  newspaper  ii 
(unfortunately,  like  too  much  of  what  pa  sees  fa 
"  sdenoe  *'  in  journalism)  mere  hopeleBB  nonseoM. 
The  Precession  of  the  Equinoxes  will  no  more  canj 
the  Solar  system  into  the  region  of  Hereulesthtt 
the  Greenwich  Baflway  will  take  a  man  to  XstaL 
But,  even  supposing  that  it  could  or  would,  howesi 
it  conceivably  be  alleged  that  the  '<  region"  d 
Hercules  (a  fairiy  extoosive  one,  emlnradnff  i» 
numbered  billions  of  cubic  miLee)  is  *'  oolder  ''^thn 
any  other  portion  of  q>ace  ? 
A  Fellow  of  the  Boyal  Aatronomical  Society. 
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[32405.]— Yeby  erroneous  conceptions  exiit  a 
the  minds  of  amateur  astronomers  with  renMctto 
the  moon's  real  orbit.  Most  people  speak  of  it  ■ 
a  looped  spiral,  others  as  a  wavy  line  convex  to  tks 
sun  at  new  moon,  and  ooncave  to  it  at  full  mooa. 
Both  ideas  are  wrong,  for  the  moon's  real  pathii 
everywhere  concave  to  the  sun,  and,  since  it  is  not 
easy  to  see  how  this  can  be,  I  send  a  diagram,  witt 
an  explanation,  which  I  feel  sure  wul  make  3 
dear. 

The  diagram  represents  the  path  of  the  earth  sad 
moon  through  space  during  the  month  of  Noveo* 
ber  of  this  year.  It  is  plotted,  in  four  aeetkai^ 
from  the  data  supplied  oy  the  Nautical  Almenet 
(pagea  184  and  185),  the  radius  of  the  esift 
beinff  taken  at  92  millions  of  miles,  and  repessotid 
on  the  diagram  by  a  circular  line  80in.  m  radiaa 
The  dotted  curved  line  represents  the  elliptical  yA. 
of  the  moon  round  the  sun,  and  the  dottea  stiai|^ 
line  the  invisible  elastic  band  (average  le^t^ 
239,000  xmles)  which  binds  the  two  together.  Tim 
should  scale  about  |th  of  an  inch. 

Bef erring  to  the  Nautical  Almanac,  page  193,  il 
see  that  new  moon  occurs  at  6|  hours  on  the  I^ 
first  quarter  at  20f  hours  on  the  8th,  fall  moos  m 
\2\  hours  on  the  15th,  last  quarter  at  20|  hoonoi 
the  22nd,  and  new  moon  at  23|  hours  on  the  30lh 
Bef  erring  now  to  the  diagram,  and  bearing  in  nusi 
that  the  arrows,  when  prolonged,  pass  through  tfai 
sun's  centre  to  the  right,  we  see  that  on  NoTemte 
1^  days  the  moon  has  just  passed  her  inferior  ooa- 

i* unction.  On  November  8|  days  she  Im  nearij  it 
ler  first  quarter,  and  on  November  9th  just  psaii^ 
so  that  her  orbit  crosses  that  of  the  earth's  betwea 
these  dates.  On  November  15|  davs  she  is  oppoidi 
to  the  sun  or  at  the  full,  on  November  23  days  joit 
past  her  last  quarter,  and  on  November  30^  dqi 
practically  a  new  moon  again. 

In  the  oiagram  the  relative  positions  of  the  etitt 
and  moon  are  shown  for  every  12  hours,  and  xi  oat 
readers  possess  a  set  of  curves  they  will  find  thil 
the  path  of  the  moon  from  new  to  first  qusitfl; 
and  from  last  quarter  to  new  moon  again,  ii  * 
fairly  regular  curve  answering  to  a  radius  of  about 
lOOin.,  while  the  curve  given  by  the  moon's  ortS 
when  she  is  furthest  from  the  sun,  or  beyond  tte 
earth's  orbit,  answers  to  a  radius  of  about  60ia 
Of  course  the  path  is  really  elliptical,  and  the  s^ 

Slication  of  a  straight  ruler  to  this  path  will  at  (»ca 
emonstrate  the  truth  of  our  assertion  that  tbs 
moon's  real  path  is  everywhere  concave  to  the  son. 
Some  years  ago  I  niade  a  similar  diagimin,  sod 
carefully  cut  away  the  sections.  This  enabled  bm 
(by  removing  the  dining-room  table)  to  lay  tte 
pieces  in  order  on  the  fioor,  and  see  the  whob 
lunation  much  as  one  would  see  it  if  poised  socM 
millions  of  miles  over  the  earth.  Had  I  a  laiRB 
lawn,  I  should  certainly  lay  down  upon  it  tbs 
relative  positions  for  a  whole  year,  marking  ths 
centre  of  the  circle  with  a  semi-hemisphericai  ei^ 
slightiy  sunk  below  the  level  of  the  grass,  and  ii 
wmc^  a  sphere  representing  the  sun  could  be  placei 
The  circumference  of  the  circle  I  should  maik 
with  a  zone  of  slates  (similarly  sunk),  and  onwhick 
the  two  orbits  coula  be  permanently  describei 
Such  a  construction  (accurately  made  to  scale),  sad 
representing  the  paths  of  the  moon  and  earth  foii 
say,  1895,  would  interest  all  who  saw  it,  and  eaaUi 
the  dullest  intellect  to  understand  what  is  really  > 
difficult  subject,  owing  to  the  textbooks  giring  so 
diagram  sumcientiy  large  to  make  it  eaailv  intelligi- 
ble. Perhaps  some  one  may  carry  out  toe  idea,  tt 
a  few  words  as  to  construction  may  be  aoo^table. 
Turning  to  page  184  we  see  that  tiie  sun's  appanilk 
longitude  for  Nov.  Ist  12h.  is  219°  17' 40",  and  tW 
the  moons  longitude  (Page  185)  fbr  the  saat 
instant  is  221''  49'  37°,  i.e.,  she  is  past  new  mooa 
and  about  2|°  east  of  the  sun  as  measured  on  tti 
Ecliptic.  Describing  a  circle  on  a  level  lawn  wifli* 
radius  of,  say,  313fiu.,  we  shall  have  3,160i&ii' 
its  circumference,  or  2,100  -^  360  »  Gin.  lor  mk 
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triU  1»  (221*  ^ff-aw  18)  -  V  31'  tothe  left  of  tho 
■nn'i,  and  >t  a  diituice  of  ^thi  of  an  inoh  from  Uie 
aarth'i.  Tha  InrUier  lajiDg  down  of  the  earth'a 
pudtioii  (or  rnvij  12  houn  needa  no  ftiit)i«r  ex- 
planation; but  howihall  we  Katthemoou'BtKBiing 
vnrj  12  hoDie  aa  aaen  from  l£e  earth  f  It  la  clear 
tbat  oni  icale  b  too  Urge  to  peimit  tlte  me  of  & 
panllel  ruler,  and  ao  we  moat  nae  a  large-iiMd 


Fiom  the  earth' 


I'a  poaition  (vj)  Kot.  S,  at  ni 
■triiig  and  tuten  it  lo  the  ai 


oentie.  The  bearing  of  the  moon  from  thia  line 
wiU  be  266°  19'  41"— 222"  48'  16'  -  *2°  31'  2fi"  to 
the  left.  At  noon  on  the  »th  it  wiU  be  31S°  SS* 
—226°  49' 'I  91°  44' to  the  left.  At  foU  moon  at  12 
bonnonthe]Gthabontl80°  to  the  left,  or 233° 22' 
+  180  -  413°  2y  —  360°  -  63°  22'  to  the  left  of  ■ 
line  drawn  parallel  to  the  line  which  paaiea  from 
aentre  of  nin  throngh  the  aero  point.  And  ao  wo 
prooeed  imtil  the  oonitroction  ia  oompleted. 

Aathemoon'aaxlalreTahitionia  to  the  front  jnat 
now,  a  word  from  me  maj  be  aeoeptaUe.  Let  the 
dia^Mn  nprMtnt  an  tqustle  rue  ronnd  the  bend 
of  a  giMrt  rive^  iMtwecn  two  oelebtated  oanuen. 
A  few  aeeond*  htm  the  etart  it  la  obeerted  that  111* 
inner  boat  ia  gradnallr  loaing,  and,  wbUe  keeping 
abont  tha  nme  diitance  from  the  ontei  bou,  u 
dropping  mote  and  more  artetn.  At  Tt  minntM 
from  tha  atart,  the  leading  o«-— —  '- ' — " — "■'- 
•  t.  \\.  T — "-.waih. 


fint  now  the  raulUr 


opponent  t( 
man  {le^  ~ 

for  71  m ^ ^ . 

the  oppoaita  aide  to  that  fn>m  which  th^  itarted, 
and,  ""■'"^■■"■"ir  hia  relatiTe  lead  for  yet  another 
7f  mlnntea,  crotMi  bia  oppoDMit'e  conrae,  and  ttaat* 
him  to  hie  back-waah.  Eshaniled  with  the  ipnrt, 
he  alowa  down,  and  in  7}  minutee  tha  Hgga  man 
(Ut  na  my) ,  ha^  e  tnaintained  throashont  a  iteadier 
apeed,  drawi  np  laTel  29  minntai  nom  the  00m- 
menoeuent  of  the  race,  the  matoh  reniltiiig  fn  ft 
dead-heat. 

Now,  tha  little  man  in  the  amallei  boat,  with  hia 
back  alWBja  to  the  ooorae  and  looking  atadght  in 
bont  of  bim,  would  only  see  his  rival  when  he  him- 
aelf  took  tha  lead.  He  Ii  powrafnlly  piopelling  hia 
boat  throogh  the  water,  uid  making  great  progres 
in  Ua  eonne,  hot  he  remaina  etati<mar7  on  hit  aaat 
— Le.,  he  haa  no  movement  that  may  be  reguded 
M  axiel.  Bat  anppoee  both  boata  carried  a  reiolTing 
globe  fixed  OQ  a  nwit,  then  the  larger  (in  the  large 
boat),  rotating  1^  clockwork  once  every  minute, 
and  the  smaller  (in  Uie  amall  boat] ,  leTomng  ones 
evdy  29  miDota,  would  afford  a  striking  repre- 
■entation  of  the  relative  movementa  of  the  two 
bodies,  and  it  mutt  be  self-evident  that  if  the 
•miller  globe  is  to  keep  the  same  hemiapbere  oon* 
tinually  towards  the  larger,  it  must  p^oice  box 
the  compaaa  once  in  the  29  minates,  or  tam  anc» 
tonod  on  its  own  axis  in  that  time.  And,  lastly, 
aince  the  moon's  rotation  ia  unif  ono,  a  little  reSeo- 
tion  will  show  that  she  does  not  (imce  bei  motion 
in  orbit  ia  not  uniform)  keep  at  all  portions  of  her 
orbit  eittetly  the  same  face  to  the  earth,  but  altar- 
natalyreyealsmoreof  oneaideDf  her  biee  than  fii* 
other,  the  overplna  on  either  aide  being  called  th* 
Ubi*tion  in  longitude  ;  and  aince  the  mooai's  orbit 
is  inclined  tome  S°  to  the  Ediptio,  she  is  aowetJaie* 
this  much  above  or  below  the  tdane  of  the  eailh'a 
orbit,  and  accordingly  we  haje  libration  in  latitude 

Can  any  of  my  readers  refer  ma  to  anif  aalzono- 
mical  work  where  a  diagram  similar  to  nuna  can  be 
seen  F    I  have  never  seen  one  myself. 

BkrxT  Fool  Blade,  F.S.A.S. 

IS,  Westcott- street,  Bull. 

TEB  KOON'S  AXTAL  BOTATIOH. 

[32406.}— It  waa  ineviUble,  I  suppose,  that  the 
opportsm^  afforded  by  the  replies  to  "  Uitehell" 
•Could  dT»W  from  the  non-rotation  par^  another 
t  their  viewi  upon  the  subject.    Aa 
letter  32386)  now  dedvei  himself  t, 

if  their  caose,  I  fear  it  will  be  no  ea^ 

.  .0  oonvince  him  that  he  haa  aided  with  the 
wrong  party.  I  may,  however,  with  auch  object  in 
view,  endeavonr  to  point  out  some  weak  pomta  in 
bis  arguments. 

He  asks,  "Doe*  the  moon  rotate  on  itsownazia 
\tj  a  motion  of  ita  own  in  the  same  period  a*  it  re- 
volves aronnd  the  earth,  or  doee  it  revolre  a«  thoogb 
a  part  ol  the  earth,  and  ia  its  rotation  a  reniltant 
only  occnrring  on  the  axis  of  the  earth,"  and  h* 
advocates  the  latter  assumptioD.    How  tha  ir — 


eeotre,    cutting  the 


wasev^ed,  anduay  have  behaved  in  agea  Ions 
gone  1^,  are  matters  of  speculation.  Also,  how  it 
has  come  to  pass  that  the  periods  of  theie  two 
motjona  are  now  identical ;  but  it  ia  demonstrablo 
that  they  are  now  ao  far  independent  of  each  other 
that,  were  her  orbital  motion  snddmly  amated,  she 
would  continue  to  rotate  aa  before,  or,  aa  I  anppoae 
"  tiigma  "  would  aay,  she  would  tiien  commence  to 
rotate.  If  wo  imagme  for  a  moment  that  it  vers 
revened-~i.e.,  fiiat  instead  of  a  direct,  she  had  a 
le  motion  imparted  to  her,  ber  rotation 
IB  unchanged,  we    ahould  then  have  Uie 


hMTwav  to  U 
K  Ana  air  18' 


on  this  gradnated  drale  draw  |  Nov.  I  at  12  boors,  w 


-  180°  ■'Sfl"  18'  "lis  opportnni^  of  viewing  ber  entire  aurtaoe  twice 
tion  in  the Ediptia  on  fnerrmonth.  Would  "Sigma"  sftUmaintainthat 
le  poaition  of  the  noon   sM  did  not  rotate  on  h 


naxiaF    Then 
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ijjtlraato  dPea  not  lOAlu.  olinke™   but  iMve.  «  hirl^ Awn,"  etch  tie  game,  oo<ik  "it,"  "and  »«t  "it  (T4S96.]  -  Itl«trio   BaU.  -  I    idionU  •!■ 

UtUodMt.     The  product.  o(  Mmbuifaon  MB  car.  ;„  thi.  f,^oL.    Turaing  o™  the  bouldBn  of  the  "  ft.  T."  not  lo  fii  th«  pMh  on  the  doM,  W 

5°°"'?f'^  "l^^**lt°"'"I"°  ""J*"  ■?"';■ '^^  river  bed,  rfie  eip«rtly  .a«d  thB  great,  fl.t  beetle,  the  right-hand  ride  ole»r  of  the  door.    H.fi^f™' 

■i^r5      ./S?"^'      -i    "u    ".  *^?J  BDtmdy  of  offMiriTO  odoHr,  palled  off  the«  lagii,  «nd  than  thii,  3ith8beUiDtbBponlioni»qnirBd;.]KiliJ 

Sr^hrow'^rltg^^l^^r'^-Sl^'^t^/VJ'^'t  -^B  "">  wriggling  bodi*   on    .tiff    ™h«,  till  bsttoj  in  mo.t    oon^ent    ^.     •'— - 

haTeitbrokmrathecJinull.    ITie  other  Btatemente  ^^  poMensed    n    whole   bundle.    Seating    herself  wire  from  bell  to  pudi,  either  ooni 

1  do  not  nnderrtand.    See   "Lydnav  DupsQwr"  down  by  a  fire  .he  had  made,   aSe  eipeditiouily  wQl  du ;  then  nmwiii  from  the  , ^ 

'™  P-  '"■                                                     Wus.  DOB.  toarted    her    oapturea,    and    than,    with  gracafiil  battery ;  then  wire  trom  copper  of  battarjloH 

[74fi8S.]— Anthraolte  in    Stova.— I  have  not  fingeie  (aa  a  European  belle  at  a  bunch  of  grapes),  and  try.                                                               "^ 

tried  it,  u  aDthnidCe    bu  not  come  iu  mv  vay.  consigned  each  iauct  to  her  dainty  mouth— a  varv  tti'^qsi     iii..«i-i-    b.h      c.i 

Bat  I  do  not  aee  why  it  should  not  bum,  «  a  flie  kiMaEle  one   but  for  thi.  horrid   meal !     Such  U  , .  L^f A'  l„     f^,     iJtT  „^ 

waa  .tarted  and  a  go^  draught  secured ;  the  stove  wQd  man  !     ■'  Carbonalje  "  is  the  local  name  in  S.  ^B*'  "'J,^  ^^^  "w^l.  « 

?'Tvi?"D^\!^±rr'^f  JU^rS^o^rv^;  ^E^tlTeVr^^Er^nrVwi'^Crw^i^'ai'd  ri(7o"S "cTbe^t^l'Srwa^v  andwiUb.- 

but  I  w«  W  to,thint  he  di/bythe  t«m  "  .lo.:  famished  from  the  ea«=t.  of  an  dephant  hu'S.Chis  f^^^l^^j^^^^^^^i^.^M 

combushon  rtove  •  being  applied  to  what  wasreaUy  dinner  not  being  ready  ,  he   sniffed  in  the  lur  a  J?^"     J^  ^^£S°hS^g  b«      ^^   " 

an  open  fire  of  hmitod  draught  below.    My  stove  mo.t  dehghtlul  odour  of  (nzzled  Teniwin  ;  led  by  "^K™  "'  B"™  •i-"^''),  ■"»•!"((  u" 

i.,  to  imam  extent,  hke  the  Tortoise  type,  but  it  i.  his  nose  through  the  camp,  ha  cama  on  the  fire  of  a  a.  aa                   _  j 

2lt.  deep  and  holds  fuel  to  bum  eight  or  nine  hours  Dutch  follower,  whose  ramrod  was  heavily  loaded  [74S9T.]— Balanae  Wbael.— Aa  "B.  T,'  S* 

when  the  lower  opening  give,  about  2sq, in.  of  air  with  deer',  flch.     The  prince   wo.  invited  to  ut  no  particulars,  and  as  there  ate  nearly  half  •  M| 

inlet.     I  do  not  perceive  any  fume,  from  the  file  ;  down  and  enjoy  tha  eitempoie  repeat.     He  did  so,  different  escapemeat.  in  common  use,  at  iM^Ij 

but  I  find  it  necessary  to  keep  a  pan  of  water  on  and  orders  were  issued  that  this  special  cookery  or  hi   columns   would    be  required   for  MH 

the  top  of  the   stove,    and  even   then  it  produces  should  ia  future  be  practised  in  hi.  kitchen.    To  Please  state  definitely  what  sort  ot  waleb. 

dryness  in  the  throat,   no  dohbt  from   the  over-  the  present  day  I  have   a  particulaT liking  for  it.  A.E-I 

healing  of  air  by  contact  with  the  casing.     Mine  I  collect  my  own  sticks,  lake  out  the  coJs  in  mv  [74Q0l.]-Bl«otrlo-BeU    Ooaaaottoni.-I 

has  an  opening  m  tha  top.    which  the  Tortoises  dintng-room,  and    with  a  long  wire  toasting -fork  qqi  quite  see  the  meaning      If  it  is  lo  hetH— 

nsually  have,  but  the  fuel  IS  introduced  at  a  door  do    my    own  diiUi.     I    have  a  (at  joint  of  half-  riug   anywhere  on  the  line  D  E    without  ffj 

below  the  top  rim,  which  also  aUons  tha  flro  to  bo  roasted    beef    or   mutton,    from    which  I  cut  my  yushe.  at  filed  pomta  it  can  be  dona  bv  hiraO 

Mdncod  when  too  fierce  by  aUowing  tha  aii  lo  go  pieces,  as  I  do  not   fancy  bringing  raw  fiesh  into  ^^^  stretched  along,  fike  an  ordinary  ball-wM 

direct  over  it  to  the  flue,  mateod  of  being  drawn  the  apartments.      Uushroom    ketchup    or  iballot  ^|g„  ,  contact   near  the  battery  in  the  >» 

through  the  fuel.                                              Sioha.  vinegar  i.    the    best    muca-within    every  man'.  ^1,;.   would   be  placed  in  the  dicuit  of  a  ■* 

[74587.)-PaoklnK  fl>r  PunjO.-BeU's  Asbestos  IJtr'..  ™?;  .  h.?  ™vJ.'n  fln,1.  ^l.triH,"?"  insulated  wire  oonoeoting  the  oella  and  belli  Jh 

packing  is  eiceUent  for  engines,  and  should  also  be  J^,'  "  ™Xif  ,'*1T?'V^j  ?°^ -'"'^*  ^'^  ^i"  ~rias.    I  riiould  say  tha  wire  in.ulalic 

Suitable  for  pump.                                            Sic.  t°°'''  >"?  ^^  *J^  P"?"  ^"^^  '".  *?■  *".  "?'**  bad,  so  that  a  constat  circuit  is  kept  up. 

suiwuioiui  iiuuiy.                                           oi..  by  anybody  who  toes  to  learn.    Fantastic  foreign  '                                                       '^    em,t 

[74-588.]— Purifying      BenzoUne.- To      Mb.  dishes  I  keep  for  guests.    I  live  Uka  Esau,  for  my 

BctTTONE.— There  i.    abKilutely   no  prohibition  to  own  part.     Of   my  nnmerous  economic  book.,   I  [74603.]— Defect  1t8  DTnainO.— Then  u 

the  distillation  of  banzoline,  or  any  other  body,  ei-  stron^y    recommend   "The    Dictionary  of  Daily  a  strange  j umble  of  oontradintorj  figum  in  . 

cepl  only  spirits  of  wine  for  sale.     Rectiflcation  is  Wants,"  in  threesmall  volumes.    It  contains  every-  letter,  that  I  cannot  help  thinking  that  eitli«J< 

distillation.                                               S.  BoTTOSK.  thing,   beades  cookery,  newUul  to  a  honwholdoc  <"  the  printer  may  have  made  some  mistska.  IW 

.        [74588.] -Purifyinir  Bonzolino.-Sii.ce  di-til-  though  published  thirty  years  ago  by  Houlston  and  of  aU  you  say  you  expected  to  get  6o.p  out 

lafionisajiM  rjiia  noiiin  thHmanufarturBof  linnyn  Wright,  PatetHOster-row.     There  18  aliO  "Cottage  machme;    than  you   say  that    you  can  o 

line,  I  do  not  understand    why    it    is  not  "allow-  Cookery,"  which  I  have  not  now.     "  Mrs.  Boeton's  15c  p.,  and  lastly  wind  up  by  wyiug  that - 

aUa''     OfKi™  a™uDmifv  on  Sie  lanraM^e  Englishwoman's  Cookery -Book,"   price  one  shil-  lOcp.  it  wiUnot  go.    Now,  i/ your  machms  iiwll 

f"  bade  p  ^iT:;  yonSTiju^e  a^fce^  """  ""l,''^  f  T"'  V'^^"^  ?"■•  "  »  ^°'<'"t' J  6-^  T^"-  ^^  ^"'^■!'""l'!,?n!  f  iT^  .-^i^jS 

f     i"'      'J                   1                          (,  work,  and  cheap  (or  Its  contents.                       Eos.  the  enormous  air-space  (Jm.),  we  may  rsckonj" 

°^'  would  get  24  volts.    There  are  not  many  lam^*! 


[74589.1 -Grilling,   with  which   may  ba  con-       ,l74591.)-Eleotrloal.-The    ordiuuy    enamels    iQcp. 
nected"  broiling  "-both    exceedingly  simple  and     wUI  answer  vour  nuroom.  i.AsKKW.        .u__ 


nected  "  broiling  "—both    exceedingly  simple  and  wUI  answer  your  purpow.  i.AsKKW.  j^  2a  volts;   hence  I  am  not   surprised  it* 

primitive  forms  of  gastronomy.      Prehistoric  man        [7459!.]— Bleotrloal.— I    cannot    inform    "No  result.     You    would    increase   tlie   voltage  il  J* 

cooked  his  dash  food  in  thou  ways,   and  did  the  Sig.'' how  to  make  a  varnish;  but  he  can  purchots  wound  more  wire  on  tba  aimatnro — asmuchst^W 

whole  hog  or  (awn  in  a  pit  lined  with  stones  by  what  he  requires  from   Ronald  Scott,   Engineer,  can  get  on  without  grating  the  tunnel, 

baking.    The  animal  was  wrapped  in  green  le*vea.  Hammersmith ;  aJso  coloar  and  thicken  it  to  suit  S.  BOROIK 
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UNANSWERED  QUERI^ 

IW  iiiiiiTi      mti  mm  t/fMriM  iMA  !'!■*  mm 

inn iiT      ■■■■I '/- -^-  -' ■■-      W*tnul 

twrmdmiimitAonTai^UMLami  in*  HtMtVbwMn 
Oef  cam/tr  Ot  tMoUaCIMr /UlsH  — — -— - 


.    Eiurins  tor  Dynuna,  p.  IM. 

.    Og^aUonofk  BaiinTPact-OfflsaTu],  IM. 


nne.  Fi!S»lAU»toBaiiDBadTnui,IU. 

74811.  Hm<P""»,  W- 

TOM.  Ta"JaokotAll'niidn,''Rt. 

lUK.  ChildHHTia«eilBlDdlK,IIi. 


tT4aH.1— WlniBliiirat  MaohlnB.— ma  Xr.  Bot- 
Inskb^tdltiuwlutkiDdaf  gemint  I  dioold  lue  f or 
futaiiiwa*  plataotft  Vinuhnft  mMbiM  on  to  thdr 
liOMntalBWUtdwapuklihoaldgcftfiomkm  " 
hnliig  (IwB  platca  IMn.  in  dl*m«ta,  uid  cui] 


■verua  to  nminlnia  thU 
p«r  ummn  !-fl.  C.  B, 

[T«30.}— Baokla  PUtM.— An  Ihera  ur  fonu 
raidatomUiiiwUia  drcDgtli  of  Sit,  ud  bncUsoroi 
btred  wrooKhMmi  ud  ited  pl&Ui  tor  floorlog  I— B.  C. 

Bie3I.]  —  ltBthBiiiatIoaL  — There  ■»  two  fli 

w  that  it  alull  riwrnyi  be  twioe  flie  dJrtuios  froto  ^ 
the  axed  DOiiiti  tlut  It  !•  bom  the  nthn.  Ii  ut  mlnti 
Bo^la  tW  doei  not  nesl  man  thu  ths  t  Book 


mntator,  wllh  pointn  &t  J,  lears  boUi  ban 
with  thuT  mpectiTS  eontiict-inee*a  eauMCter 
A  B,  OA  la  Figi.  1  and  9.    IVIicn  the  poiot^ 

iKctedtoAB.    When  ft  i«  tamed  to  KJt  ii 
t  ihonld  be  glad  t*  ban  aim  an  gpUnattoa 
uvltb  regard  taooilaBi,  1^  Bj.Bt,  ai 


ma^  keep  up  good  lapplir  ol  ateam,  baaidea  baing  moat 
vutdnl  (aattan^MiaieBaafart  u  ltcDtaBlasv],aad 
tottsstorelaoeipennTB.  Cbarawl  I  win  have  nona  of, 
u  It  1*  too  diitr  wort,  and  not  reUoUe,  aa  ana  hM  to  ksep 
■t^h^op.  So  I  want  lottT  the  Black  Sea  boat  ajaton^ 


bsU-elnt  of  aatSSB,  and  led  down  U 
baa  mM  tAa,  abaekf  " 

tUi  nnapanlM  tc  " 


«m*  Tetrhud, :    ..  ._. 

a,  to  be  aheokmated  b7 

-Dynamo.— A,  B,  and  C  an  thne  wan  of 
he  flame  drnMno,  tiie  diamaUr  and  length  of 


toRetherl.    I.  Which  o 
S.  Wbichif  theiDWtca 


giTB,  »»T,  B,(W)  watM  ! 
tamake!    S.  Would  the 


[74etS]-  StartlDK  IiOComotlTa.— Vm  loma  one 
kindly  ai^aln  m  what  position  the  oank*  and  ralv^ 
(Mr  an  wbcD.  bttare  •tuling,  ■  drlTer  baa  ts  baak  hla 
englDealishtly '— A.  F  C. 


^S  2. 


3ig  1.^: 


bntneither  anmea  to! . 

'  B.H."  Undlr  gin  fnll  paitlenlan  of  the 
jiBnmtKaa  tliaimaybemaaai''''' ''  —-■'--*-—■ — »- 
I  be  OMd,  it  both  keya  an  to  b 


P,  gitingresigtancca,  if 


a  Ih.P.  motor,  with 
the  beat  type 


vnt  at  100  ampfa 

iHr  1  Tolt  t    wha 

mashiae  to  nae  T—  emam 

feet  of  dno  ahoold  1  rvqn 


[T46M.]-Bookbtndlsr.-I  hare  a  j^ 
tnd,  by  a  good  milker.  Tla  knife  ■■  of  (Bao 
ittetn.  When  read;  for  oae  the  lower  mt 
life  projeata  abaat  l-lOin.  below  the  lerd  of 
oh«ek.    ii  thii  likely  to  inteifse  with  good  w 

[TMge.]~Air-filowlnr  Appuratna ^' 

of  All  Tradea,"  "Man.  Dor.,"  or  any  other  ooi 
kiiidlT  adTiae  on  the  faDowliig  I  I  am  UviBg  i 
diiblct  where  there  is  bo  aopply  of  oeafn 
uin*  one  of  IMdier'i  gtoenton  and  h 
vhidi,  wltb  a  npplr  of  gaaoIiBe,  sbodk  at 
boU  eimaidaable  qnuititlM  of  wala,  aa  I  fin 
■nd ooinaleDt.  IhaTealaaavulllraagaaai 
[iua in oonneetioa  tbsnwUh,  air  beiiv  fnee 

•1th   toot-blower,   whoiee  It  [laww  11 i 

lor  to  (nitable  bniDen  in  the  hmae.  I  find 
reiT  (UT  to  wo^  TBT  little  preaaore  betng  i 
live  the  naoeaaai;  Bnpply  vt  gaa  to  the  bnma 
t  donanda  eoiutMu  aftantion.  I  tbotetora  wli 
nme  aimpla  affair  of  pnlley-whaela,  with  beay] 
M  wonia  Vf,  almilar  to  a  (Joek.  aod  worii  i 
■"*~"*=— "j-"  it  wen  only  for  two  or  three  1 
ime,  it  would  be  of  gnat  adTactase  to  me.  11 
ilaue  lay  if  thla  ia  piaetleable,  and  the  beat  wi 
(iTing  rough  flketeh  t  And  therebyoblige — Ai 
lOUBU  raoH  Tol.  Tin. 
[n«3e.]-Bh««t  Lasa.— Would  any  of  jo 
, 1_  jjj  getliiig  the  eafe  WM 


mpMiyiiig  aketchi— 
[JMW.l-Bannna  Qrowin?.— Could  baai 
lantalnB  be  nlied  in  England  unda  ^ui  iiitl 

nd  Canada.    Wbyia  thlel-CDLTDB. 
[T4A3S.1  —  Oaae-HardenliiK      Iron.—K 
Hdara  giTe  me  amne  iufoimation  about  oaie^ 

<DD  I-JaI.  WlTSOX. 

[TM».]-Flalda  in  Battwiaa.-Wffl  wn 
ippljr  data  for  oalenlaUOB  the  naiilaneea  of 
Uteiiea  Bad  in  water  iliaaatata  I    Qaoof*  ati 

le  not  what  I  wuit RaioaTiT. 

CTtew.]— Hcnp  Tin.— I  have  oome  into  pi 
I  Mnne  tona  of  ■>»  tin,  asd  to  make  it  mail 
ippoae  I  mnat  meli  into  ingot*.  Wbatan  tb 
u,  that  I  m^  make  a  momd.  How  many  e< 
mat  I  paM  par  mlaote  to  DU^t  one  qnartertoni 
ling  ooke  aa  foal.- XacHAiTa. 
[TWl.]-Fiw«HBtrinK  BKDio.-Oonld  jtm 
iron^  yoni  paper,  to  oGtain  a  akateh  of  a  flTe- 
ui]oT  Mr.  l^ylor,  of  Dublin,  waa  kind  sBoivt 
I*  a  ikatch  of  a  nresHitringea  lanio,  whleh  1 1 
iht;  bat  I  do  not  like  it  at  all,  aa  thi 
noi  being  played  npoo,  (bike  one  anollt 
aka  a  diamal  aouod:- Qa.  a  Waiaoi,  1 
.A.,  Halmitone  Camp,  I^dd,  Kent. 
fTWts.]— Ospaelty  of  Oylindor*.- Woi 
daw-naderabligBtr  ciTing  the  maani  byidii 
certain  tiia  Domb^  of^gallona  in  a  Irariiontal 
ben  it  ia  filled  to  as*  deptli,  or  how  mndi  an  ind 
:  any  partiaular  depth  t  li^  (^llnder  k  tifb  lUI 
id  art.  In  diameler.  I  am  not  a  malhematidaB. 
[T4etS.]-.<Hiie»tlnc  SiipntMAtad  St 
equirtagmpr-"  -•-'-■ ' ■-  - 


a  laeaotty  fixed  a 


of  mT  pipe 


earn  boilir  of  the  Mddla  type.  Tba  pipe 
ronght-iian  Maobplpe,  bent  out  of  a  afiule 
ibe.    I  found  that  £iaaulokly  got  oildM  t 


101  theie  poaitioDi, 


lie  quiekly  got  oddiacd 
and  I  remoind  the  ii 


) 


13, 1891. 
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iMkedmiiddertroyed.  Ab  many  of  your  readers 
heated  iteam  for  regular  mannfaotoring  pur- 
loold  be  glad  to  know  how  I  can  produce  it  on 
>dy  small  icale  with  an  apparatus  that  will  not 
mj  leqnixing  renewal !— Aixjhxicy. 

— I«Offarlthxns.— Will  one  of  "ous"  kindly 

9  me  how  to  divide  17  by  the  log.  1*09897 !  I 
I  to  get  the  information  from  Hig^s  **  Algebra 
^ht,"  but  have  not  suoceeded.— M.  A. 

— Outtinff  Paper.<-I  want  particulars  of  a 
ler  dxuular  or  otherwise,  to  cut  papf  r,  similar 
iper,  as  it  passes  over  a  wooden  roller.  A  knife 
d  keep  a  vood  edge  for  a  long  time  without  tam- 
tth  wtmla  be  most  suitable,  to  be  simple  in 
ion,  and  to  give  a  dear  cut  without  making 
ges.— Papkb-Cuttkr, 

— Oar bonisinff.— Will  some  reader  familiar 
nbjeet  k^dly  say  what  is  the  best  strength  of 
ion  for  oarb<mialng  wool,  or  rather  the  vegetable 
s,  -  and  the  temperature  of  the  desiccating 
— T.  T.  W. 

-^  Foooanlt's  Test.  —  3fany  thanks  to 
'  for  his  answer  to  my  query.  I  have  discarded 
ilnm  metal  and  purchased  a  glass  disc  Can 
'  tell  me  what  is  meant  by  Foucault's  test  t  In 
'  Orion,"  how  is  the  plane  mounted  ?  A  sketch 
satly  oblige  of  the  telescope  complete.— Fctlp 

— Byeplece  for  New^nlan— Will  any  of 
ers  kindly  say  which  kind  of  eyepiece  it  is  better 
a  Newtonian  reflector:  and  also  what  is  the 
tiie  use  of  a  barlow  lens  T— H.  J.  Mabtow. 

I— 8t6«ple  Jaok.— Will  any  kind  reader  tell 
at  way  to  point  a  diurch  steeple  !  I  do  not  want 
1  tiie  job.  Any  particulars  as  to  fixing  of  blocks 
p,  if  this  method  is  advised,  would  oblige.— 

h- The  Preservation  of  Pmit.— I  am  very 
ast  now  to  obtain  all  the  information  I  can  on 
r  of  preserving  fruits,  such  as  the  evaporating  of 
I  d(mein  America,  the  preparation  of  the  prunes 
ae  in  'such  quantities  from  France,  and  also  the 
ore  of  the  nigh-class  French  fruits  preserved  in 
tich  are  seen  everywhere,  such  as  raspbeiries 
sberries.— F.  0. 

I -Piano,  to  Beffild.— I  have  piano,  the 
which  hajB  been  gilded  with  narrow  marked 
pes.  I  should  be  glad  if  some  one  could  tell 
erials  to  get,  so  that  I  might  be  able  to  regild 
it  will  not  be  spoilt  with  polishing  the  wood- 
»8S  it.    All  the  narrow  marks  are  let  m  a  little.— 

— Qreenhonse. — Will  someone  kindly  inform 
XX  heat  a  greenhouse  with  hot  water  from  the 
%  oottage  range  ?  The  greenhouse  is  7ft.  square, 
away  from  the  boiler.  If  so,  which  is  the  best 
» it  ?— Amatkub. 

|— Thermometer.— 1.  Please  give  me  simple 
tns  from  which  I  could  make  an  inexp^'usive 
iter,  with  method  of  dividing  scale.  2.  What 
to  above,  and  how  made,  for  an  adjustable 
tarum,  as  I  wish  to  make  one  for  a  greenhouse  ? 
»er  wire,  with  ^in.  of  platinum  soldered  on,  do  for 
Dstead  of  platinum  wire  right  through  ?  8.  What 
is  a  thermometer  based  on  T  Any  instructions 
ankfully  received  by— Okk  nr  a  Muddlb. 

|  — Amateur  Photography.  — Having  a 
«r's  **  M erveiUeux  "  camera,  and  using  Ilf ord 
3B,  I  have  the  following  defects  in  the  negatives : 
sxpoeing  two  to  five  minutes  on  a  fair  day 
[  fljod,  siter  developing  plate  either  in  ferrous  or 
the  single  developer,  the  coating  is  so  faint  and 
washed  away.  I  always  understood  that  you 
'erwash  or  devdop.  Is  this  so,  or  is  there  any 
pi  when  to  cease  devdopiog  and  immerse  into 
otion  t  The  coated  side  of  plate  shows  up  well ; 
he  other  side  it  is  yellow,  or  thick,  and  just 
Thore  is  also  a  kind  of  fog  on  ^tes.  I  make  up 
ons  as  follows  :— 

•ulphate  of  iron  1  ounce    ) 

»  sulphuric  add  5  minims  > A 

IT  6  ounces  ) 

■inmoxalate 6  ounces  ) 

■fumbromide 30grains    > B 

r  20ouncos  ) 

A  to  4  of  B.  Is  the  above  ferrous  too  strong, 
i  good  one  I    Of  the  pyro  I  make  up— 

>add   ^ 6 grains  \ 

bromide 10  grains  (  < 

40  grains  j 

ar  10  ounces  / 

and 

bromide 30  grains  ) 

MMua,  *880  1  drachm  > S 

X  lOotmces  ; 

1  quantities.  Any  hint  as  to  above  will  oblige ; 
)  oondition  of  plates  when  developing  for  fixing. 

*■  AMD  PtBO. 

I— Softening  Water.— Do  any  of  our  readers 
an  easy  method  of  softening  water  in  a  large 
■eana  of  sulphuric  acid !  Tne  water  is  being 
f  pumped  in  and  used.— F.  M. 

I—Joining  I«ead  Pipes.— What  kind  of 
plumbera  use  for  doing  this  kind  of  work,  and 
V  lead  to  braas,  fto.  I  nave  often  seen  them  at 
^•nntty  pooling  out  molten  solder  on  a  well- 
oint,  and  wiping  it  round  ;with  some  kind  of 
I  oaaoot  manage  it  mysdf.    The  solder  hardens 

H Hand  Oart.— "^nn  any  kind  reader  give 
latnictfoBa  bow  to  make  a  cheap  hand  cart  to 
K  t  What  kind  of  wood,  and  other  materials  to 
■fsh  tt  to  be  4ft.  long.  Sft.  wide,  and  Sft.  Sin. 
Ii  top  like  a  bakCT*!  hand  eart,  but  flat,  not  oval. 
aa  1  am  not  a  carpenter.— Tom 


f—M^upMtio  Ozlda.-*How  can  I  obtain  the 
rideoTtaan  (magnwMo  oxide}— I  want  it  foe 


colouring  fadng-bricks  red.  I  can  buy  it  at  the 
chemist's,  in  Manchester,  commercially  pure  for  Is.  6d. 
per  lb.,  but  that  is  much  too  dear,  as  it  would  not  pay  to 
put  it  on  the  bricks  at  that  price.  I  believe  this  oxide 
can  be  obtained  by  placing  iron  turnings  in  a  Berlin  com- 
bustion tube,  then  heating  the  tube  and  passing  steam 
over  the  iron  turnings.  Could  I  obtain  the  oxide  this 
way  at  not  more  than  4d.  per  lb.,  and  would  the  oxide  got 
in  this  way  be  red  or  black.— £.  P. 

_r74e69.]-Induotion  Ooil.— To  Mr.  Bottoxb.— 
Will  yon  DO  good  enough  to  say  (1)  what  voltage,  and  how 
many  ampdres  I  can  get  from  an  induction  coil  as  fol- 
lows :— Length  of  core,  9in. ;  diameter,  Uin.  Primary  to 
be  wound  ^th  two  layers  of  No.  29,  and  secondary  with 
about  88  llayers  of  No.  22  also.  Can  I  expect  100  volts 
from  secondary  tf  I  exdto  primary  with  a  current  of 
1  ampdre  at  six  volts  ?  (2)  What  is  the  greatest  number 
of  interruptions  it  is  possible  to  make  in  the  primary 
circuit  per  second  by  means  of  the  ordinary  vibrating 
contact-breaker  t— Amatbub. 

[74600.1— Onrvatnre  of  the  Earth.— Will  some 
correspondent  kindly  say  if  I  am  ri^ht  in  the  following 
case:— Snppoee  ABC  is  a  part  of  acirde  of  the  earth ;  at 


\  c  tt^ air 


)frFl 


a  distance  A  B  of  ten  milesj  the  dip  will  be  66'5ft.,  leaving 
refraction  out  of  the  question  for  the  present ;  therefore 
a  ship,  the  top  of  whose  masts  are  66'5tt.  above  the  water 
levd,  could  not  be  seen  by  an  observer  at  A,  whose  eyes 
were  levd  with  tiie  edge  of  the  shore.  Now,  if  the 
person  stand  up  to  a  height  of  6ft.,  bis  horizon  will  be 
about  three  mues  off.  Now  the  dip  for  the  remaining 
seven  miles  will  be  about  32ft.,  and  this  minus  66ft.  equal 
34ft.,  which  will  be  the  height  that  he  can  see  the  masts 
above  his  horizon.  Is  this  so  ?  If  I  take  the  error  due  to 
refraction  as  one-seventh  that  due  to  curvature,  which 
will  give  the  dip  about  29ft.,  will  this  be  so,  or  will  there 
be  any  difference  for  the  remaining  three  miles.— S.  C.  B. 

[74661.]— Ghaa-Enffine.-As  I  am  v^  much  inter- 
ested in  gas-engines,  and  would  like  to  have  a  good  one, 
would  any  reader  of  the  **  E.M."  who  has  had  expcai- 
ence  with,  or  knows  them  well,  kindly  let  me  know  which 
is  the  moet  reliable,  giving  the  least  trouble,  in  the 
market  at  present  ?  the  question  of  price  is  of  no  im- 
portance. I  know  that  from  the  nature  of  thinn  a  good 
thing  must  be  of  higher  price  than  a  jerry-buut  thing. 
Everybody  I  speak  to  advises  Crosdey's :  but  I  think  that 
this  is  more  because  they  are  so  well  known  than  from 
any  special  features  they  may  have.  There  is  a  German 
or  Swiss  engine  whidi  I  have  just  heard  about,  which  is 
called  the  Martini ;  it  has  an  electric-spark  ignition.  If 
this  engine  has  been  made  by  the  Martini  who  made  the 
rifles,  I  think  it  ou^ht  to  be  a  good  one.  Has  anyone 
seen  or  heard  anythinsr  of  this  engine  ?— Any  information 
will  greatly  oblige.— Wm.  Duvp. 

[74662.1-Buety  WashinflT  iBoiler.— Can  any  of 
your  readers  toll  me  how  to  keep  above  clear  of  rust  ? 
It  is  carefully  cleaned  after  use  with  petroleum  oil,  and 
again  before  using,  and  vet  the  rust  seems  to  be  as  bad 
as  ever,  injuring  the  dothes.  It  is  not  long  in  use,  and 
has  always  been  carefully  kept.  The  rust  seems  to  work 
out  of  the  iron,  though  not  visible.— F.  H.  Pbtbss. 

[74663.]- Ohm's  Ijaw.— By  what  I  understand  of 
Ohm's  law,  a  cell  with  an  E.M.F.  of  two  volts  and  in- 
ternal resistance  one  ohm  would  send  a  current  of  one 
ampere  througn  a  bdl  the  resistance  of  whose  coil  was 
one  ohm.  Then  would  a  battery  of  two  such  cells  con- 
nected in  series  send  a  current  of  one  ampere  through  two 
such  bells  twice  as  long,  because,  of  course,  there  would 
be  twice  the  zinc  in  two  cells !  Will  any  reader  kindly 
state  whether  I  am  right  or  not !— M.  Kivo. 

[74664.]— Kaasa'a  Universal  Ijathe.— Can  any 
reader  give  the  date  when  Mr.  Massa's  lathe  or  combined 
machine  appeared;  also  that  of  the  No.  ii\  which 
"  F.  A.  M.'s  "  front-alide  appeared !— V.  W. 

[7466S.]— Italy  and  Switserland.  —  Will  some 
reader  kmdly  inform  me  whether  Venice,  Borne,  and 
Naples  are  too  hot  to  be  visited  in  August  or  September  T 
Any  information  as  to  how  to  spend  a  holiday  cheaply  in 
Italy  or  Switserland  would  oblige.— W.  B.  Coopbb. 

[74666.]— To  Prevent  Bust.— Having  a  number  of 
new  joiners'  chisds  and  other  tools  which  will  not  be 
requued  for  four  or  five  years,  and  as  I  wish  to  prevent 
their  rusting,  would  it  not  be  wdl  to  pack  them  in  saw- 
dust in  atin  box  or  smaU  cask,  and  then  to  pour  on  some 
sort  of  oil  t  I  shall  be  glad  if  one  of  your  numerous 
readers  will  give  the  required  information.— J.  M. 

[74667.1— Wheels.—!  have  a  row  of  two  doaen 
wheels,  cii  l|in.  diameter,  in  gear  with  ooe  anofthcr  in  a 


xnUptf  take  a 
halNpiaiite. 


vertical  podtion.  These  I  want  to  mldrt!  take  a  sudden 
movement  of  }  revolution  eveir  haiNplaute.  These 
wheels  will  have  considerable  friction  tooyeroome,  as 
every  alternate  whed  carries  a  bobbin.  Are  LedanA^- 
cells  suitable  for  audi  work,  as  it  is  necessary  that  the' 
concern  should  run  with  as  little  attention  as  possible  for 
at  least  several  months,  or  what  would  be  the  longest 
they  would  last  ?  A  plan  of  any  description  would  greatly 
obkge.— A.  Slucb. 

[74668.]- Aerial  Screw.  —What  power  would  be 
required  to  drive  a  flxed  screw  through  the  air,  havinff 
one  square  yard  of  surface,  which  would  travd  (if  worked 
in  an  unyidding  substance)  at  120  miles  an  hour,  and 
what  would  be  tne  speed  and  pressure  per  square  indi  of 
air  driven  ftrom  screw  ?— E.  Flowbb. 

[74669.]— Brash  Dynamo.— I  am  making  a  brush 
dynamo  with  a  ring  armature  7in.  in  diameter,  and  four 
coils  on  it.  Will  some  one  kindly  tell  me  the  size  and 
quantity  of  wire  that  I  ought  to  put  on  the  armature  and 
ndd  xnasnete  to  get  the  greatest  efBdeney!  Also 
whether ue  armature  and  P.M.'s  will  do  of  cast  iron; 
also  what  a  shunt-wound  dynamo  is,  and  whether  this 
would  be  best  for  me  T— G.  O.  D. 

[74670.]- Model  liooomotive.- 1  write  to  remind 
"  J.  H."  of  his  promise  to  give  further  information 
regarding  the  size  of  wire,  &o.,  needed  for  the  safety- 
valve  spnng.  Will  he  also  kindly  explain  where  the  pipe 
from  pump  enters  the  boiler  t  The  illustration  of  pump 
would  seem  to  make  the  pipe  go  outwards ;  but  it  is  met 
by  a  splaaher,  and  must,  1  suppose,  pass  inwards,  and 
enter  at  bottom  of  boiler.  The  arrangement  for  oot^ling 
locomotive  and  tender  will,  I  presume,  be  explained  m  his 
artides  upon  the  tender.— A.  F.  C. 

[746n.l  —  Ironmonlds  on  Linen.— Can  any  of 
"  ours  "  tdl  me  of  a  preparation  that  will  take  iron-mould 
stains  out  of  linenf  Also,  if  there  is  any  other  way  of 
getting  rid  of  rust  on  galvanised  l^ths  than  by  rq^al- 
vanisingl— C.  F. 
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iNOLUDiNa  apjuroadies,  the  new  Tower  Bridge 
will  be  more  than  half  a  mUe  long,  and  80,000  tons 
of  atone,  20,000  tons  of  cement,  ld,000  tons  of  steel 
and  iron,  and  31,000,000  bricks  wiU  enter  into  its 
composition. 

The  North  London  steam  tramoars  w£Q  diorilj 
cease  running,  in  consequence  of  an  agitation  set  on 
foot  some  months  ago  by  the  redt^ts  at  Fjns- 
bnry-park  and  nei^^boarhood.  The  Board  of 
Trade  has  now  refoSed  to  grant  a  renewal  of  the 
ronning  powers  of  the  North  London  Steam  Tram- 
ways Company  between  Finsbury-park,  Wood- 
green,  and  Edmonton.  The  steam  cars  wore  not 
ronning  in  accordance  with  Board  of  Trade 
requiremente,  and  the  engines  were  not  kept  in 
good  order. 

Theatrical  Face  Paints.— Torjesen  gives  the 
following  formulas :  White.— Oxide  of  dnc,  sub- 
nitrate  of  bismuth,  and  j)lumbato  of  alumina— of 
each,  loz.  Mix,  and  make  into  a  paste  with  almond 
oil  (o  to  6  dradims  required),  and  perfume  with  12 
nunims  of  peppermint  oil,  12  ^pnuns  of  camphor, 
and  a  dradmi  of  eis.  bou(}uet.  Bright  red.— Oxide 
of  zinc,  subnitrato  of  bismuth,  and  plumbato  of 
alumina—of  each,  10  drachms;  eosin,  2\  grains 
(dissoWed  in  a  drachm  of  ess.  bouquet)  ;  oil  of  pep- 
permint, 12  minims ;  camphor,  12  grains ;  almond 
oil,  a  suffidency  to  make  a  paste.  Mix  as  above. 
Beisp  Bordeaux  Bed. — Oxide  of  zinc,  suhnitrate  of 
bismuth,  plumbate  of  alumina — of  each,  15*draehms ; 
oil  of  peppermint,  12  minims ;  camphor,  12  grains ; 
carmine,  30  grains  (dissolved  in  80  minims  of  solu- 
tion of  ammonia) ;  almond  oil,  a  suffidency ;  ess. 
bouquet,  1|  drachm.  Mix.  Skin  Colour.— Ver- 
milion, 3  drachms ;  tincture  of  saffron,  2  dradmis ; 
powdered  orris,  5  dnu^ms ;  precipiteted  chalk  and 
oxide  of  zinc,  of  each,  20  arachms;  camphor,  20 
grains ;  oil  of  peppermint  20  minims ;  ess.  bouquet, 
1^  drachm;  almond  oil,  a  suifidency.  Mix. 
Black. — Drop  black  Tmade  by  burning  camphor  and 
washinff  the  soot  witn  spirit)^  2  drachms ;  almond 
oU,  2  arachms;  cocoanut  oil,  6  drachms.  1^, 
perfume,  and  cart  into  sticks. 

The  Preparation  of  Museum  Specimens. — 
Dr.  Bidhard  Thoma,  of  Dorpat,  describes  {Cmtralhl. 
fiir  AUg.  Fath.  und  Tath.  Anat,  ii.  10)  a  method 
he  has  devised  for  retaining  the  natural  colour  of 
organs  in  museum  preparations.  After  slight 
washing  in  water  they  are  placed  for  some  hours  in 
strong  saline  solutions,  of  which  he  gives  two 
formula  :-^ 

A.  B. 

Crystallised  sulphate  of  soda. .  100  grm.  . .  60  grm. 

Cmoride  of  sodium 100  grm.  . .  100  grm. 

Chlorate  of  potassium 100  grm.  . .  30  grm. 

Nitrate  of  potassium 10  grm.  .  •  10  ffrm. 

Water  to 1  litre...    1  litre. 

The  organ  is  suspended  for  eighteen  to  twenty-four 
hours  in  one  of  these  solutions,  and  then  placed  in 

fiure  spirit,  which  requires  changing  once  or  twice, 
t  is  better  to  immerse  only  portions  of  the  larger 
organs,  such  as  the  liver  or  spleen.  The  preparations 
retain  their  appearance  for  months,  the  only  notable 
change  being  tne  conversion  of  the  red  colour  of 
beemoglobin  into  the  browner  tint  of  methsBmoglohin. 
Nor  is  their  structure  so  affected  as  to  he  unfit  for 
subsequent  microscopical  examination. — Lane$i» 


ENaUSH  MECHANIC  AND  'WOELD  OF  SOIENOE:    No.  1888. 


AITS1 


SidMdiu 
flalvOali 

nutoOo 

toWai 
dMiAr 


QechB 

No  Nut 

thanl: 


8<ot.l 
M,  181 

ntdlit^ 
la  in' 


that  it 
IMtv 


6=^ 


To  g 
one  pM 
■iBohoU 

woAt 


Jtnn  IS,  1891. 


ENGLISH  MEOHANIO  AND  WOKLD  OF  80IBN0E:    No.  MM. 


AND  WOKLD  OF  80ZBNOB  AXD  AST 
IRIDAT,  JUNB  19,  1S91, 


HOKE    CASPEHTBT   UT  OAKOBN 

AVD  FIELD. 

GATES  AND  WICKETS.— To  maks  i 
good  field-^te  is  not  perhape  verj 

often  or  ■ytay  wiselj  an  amateuT'B  under' 

taking^.  As  a  role,  he  does  not  attempt  worl 
neceerat&tiDg  the  m&mpulAtion  of  Ite&T] 
material;  but  there  is,  at  the  same  time 
no  reason  vhj  it  should  not  be  attempted 
In  Uie  present  daj  the  stnff  needed  can  bi 
oanl7_  obtained  ron^hlj  cut  to  size  at  tht 
nvmill  or  the  sawpit,  and  this  is  only  to  b« 
ndnoed  hj  planing  or  aimilar  handiirork  t< 
tlia  form  required.  After  this  hae  been  don< 
tlie  mortise  chisel  and  tenon  or  hand-san 
wia  auffloe  to  complete  the  work.  Tht 
labonr  required  is  not  in  reality  more  than 
is  needed  for  many  an  artiele  of  joinery^ 
because  the  pieces  are  for  the  most  pari 
narrow,  and  are  tiierefore  easier  to  p^e 
tlian  a  IZin.  or  14in.  deal  board  as  it  comee 
from  the  sawmill.  Whether  an  amatenr- 
made  gate  will  stand  the  rarages  of  wind 
ftnd  watthet  depends  entirely  upon  the  can 
*nd  skill  bestowed  upon  the  joints,  so  that 
■ay  amateur  canable  of  iittin?  mortiaee 
Mid  tenons  ahould  hnd  no  real  difBculty  in 
making  a  subatantial  and  durable  eate. 
Some  few  years  ago  I  attempted  to 
explain  the  principleB  upon  which  a 
gato  depends  for  ite  stabili^,  and  these 
may  be  briefly  repeated  here  for  the 
sake  <4  those  who  may  not  have  given  atten- 
tion to  such  work.  A  gate  is  primarily 
oomposed  of  a  bar  secured  to  the  upper  pari 
tA  an  upright  poet,  the  latter  hinged  to  an 
adjoining  post  firmly  secured  at  its  base  by 
beLog  etmk  into  the  ground.  Fig.  12  repre- 
jMnts  such  an  erection.  A  long  bar,  how- 
enr,  like  this  would  be  entire^f  dependent 
upon  the  tenon  at  D,  and  tlia  end  B  would 
tend  to  assiune  the  positioh  of  0.  In  fact, 
■uch  a  gate  would  haTe  no  stability.  The 
end  B  must  consequently  be  supported,  and 
this  is  easily  effected  by  a  strut  E.  The 
tendency  of  B  to  sag  downwards  is  by  this 
means  oonTerted  into  a  horizontal  thrust  in 
the  direction  of  the  arrow,  and  it  is  efficiently 
lensted  by  the  hin^-post  at  the  point  most 
capable  of  bearing  it.  The  simple  bar  has 
thus  bocome  a  substantial  truss.  In  by-gone 
days  of  turnpike  gates  this  form  was  not 
Tinfrequen'ly  found  as  a  "toll-bar"  block- 
log  some  byroad,  by  which  there  would 
otnerwise  have  been  a  means  of  escape  from 
the  gatekeeper's  fee.  The  next  step  in  the 
oonstniotion  is  to  fill  up  the  space  under  the 
top  bar  in  order  to  keep  bai^  sbeep  and  other 
noaller  cattle.  These  add  somewhat  to  the 
■faffnesa  of  the  structure,  but  do  not  aSect 
tlte  principle  of  construction  as  stated  abore. 

In  the  finished  gate.  Fig.  IT,  it  will  be  seen 
Hut  the  part  vhi^  carries  the  hingee,  and 
which  is  cwUed  the  hanging  stile,  is  much 
wider  at  the  upper  end  than  at  the  lower. 
This  appears  to  be  a  generally  accepted  rule ; 
hut  why  it  should  be  so  is  less  easy  to  detor- 
ntine.  It  certainly  gives  a  little  additional 
•opport,  at  Q,  to  the  top  rail,  where  the  main 
stnun  would  fall  if  not  taken  by  the  diagonal 
•trat.  There  is,  perhaps,  another  reason  for 
keeping  to  this  form,  which  is,  that  the  top 
hinge  formed  on  one  side  as  a  strap  is  only 
turned  over,  drawn  out  to  a  point,  and  driven 
into  the  wood  just  where  the  top  mortise 
«<niies  (see  Fig.  15).  It  is  not  easy  to  see 
yrhj  tlus  hinge,  instead  of  thus  weakening 
■a  important  ^rt,  should  not  be  made  as  a 
sfamp  on  both  sides,  so  as  entirely  to  embrace 
the  nil  and  stile,  adding  to  the  security  of 
the  joint  (eee  Fig.  16).  The  ordinary  field 
gate  i*  lOft  in  length,  and  the  top  and  bottom 

T3L.  UIL-Vd   isno 


nils  about  Sin.  thick,  by  S^in.  in  width, 
and  the  two  falling  and  front  stiles  the  same. 
The  flat  rails  whica  pass  through  these  and 
through  the  diagonal  strut  are  Jin.  thick 
and  2|  to  3in.  wide.  They  aro,  perhaps,  well 


replaced  by  bars  of  Toiind  iron,  a  plan  often 

adopted  in  better-class  gates  of  oak.   As  the; 

of  course  passed    tbrough  round  holes, 


much   tedious   tenon- and -mortise    work 
avoided  by  their  use. 
The  top  tail  is  mortised  into  the  hanging 


hook  needs  no  screw,  and  is  alwaya|  made  to 
drive  in,  because  there  is  no  tendency 
to  draw  it,  out  of  the  hinge  -  post,  as 
the  weight  of  the  gate  acts,  at  that 
point,  in  the  opposite  direction.  For 
the  purpose  of  gate-making,  the  oidinarr 
carpenter's  bench  will  not  suffice,  unless  it 
happens  to  be  of  an  unusual  length.  F(« 
planing  up  the  rails,  therefore,  i.e.,  the 
main  top  and  bottom  ones,  a  couple  of 
trestles  may  be  used ;  the  stuff  being  thick 


^^ 


BtUe,  as  shown  in  Fig.  14.  the  part  adjoining 
the  tenon  being  cut  oft  at  an  angle,  as 
shown,  giving,  as  stated  above,  very  efficient 
aid  in  supporting  the  bar.  A  gate  of  this 
descriptian  is  usually  divided  by  the  falling 
atiles  mto  three  equal  pcurts,  and  the  diagonal 
stmt  remains  entirely  within  the  other  one. 
rhe  strut  in  this  position  forms  a  more 
efficient  support  thtui  if  it  formed  a  smaller 
mgle  with  the  top  rail,  and  the  entire  design 
LB  probably  as  correct  in  theory  as  it  is 
efficient  in  praotioe.  It  is  true  that  few  field 
^tes  open  and  shut  as  they  ooght  to  do ; 


enough  not  to  bend  under  the  operation. 
For  the  flat  slats  below  the  bench  oan  be 
used,  by  adding  a  12ft.  IJin.  or  2in.  board, 
or  a  3in.  plonk.  This,  lying  on  the  bench 
and  set  against  the  planing  stop  at  one  end, 
converts  it  into  a  12ft.  bench  for  the  time 
being,  and  it  is  as  well  to  keep  such  a  plank 
on  puipose,  fitted  with  a  plug  to  act  as  its 
own  planing  stop.  A  nice  level  plank  will 
come  into  use  frequently  for  planing  up 
longer  stuff  than  the  bench  will  otherwise 
receive.  Takinr  up  the  work  in  an  orderly 
the  back,  or  hanging  stile.  Fig.  13, 
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tmt  this  is  generally  due  to  the  entiro  hinge- 
post  yielding  to  the  strain  caused  bv  the 
reight  of  the  structure.  There  should  always 
X  a.  Bood  spur,  or  strut,  at  x.  It  would  not 
;hen  he  found  that  the  front  part  of  the  gate, 
ifter  a  short  period  of  use,  touches  the 
•round ;  for  the  same  reason  the  hook  which 
akes  the  upper  hinge  should  be  always  made 
IS  a  screw  passing  through  the  post  and 
lecured  by  a  nut  at  the  bock.  In  this  case, 
f  from  any  cause  the  gate  drops  forward,  a 
'ew  turns  of  the  nut  will,  by  drawing  back 
he  upper  end  of  the  hanging  stile,  lift  the 
jther  end  dear  of  the  ground.    The  lower 


colls  first  for  attention.  It  will  only  be 
necessary  to  plane  off  the  faw-marks  on  each 
side,  and  to  face  up  the  edges  with  a  jack- 
plane  quite  squarely  to  the  sides.  Any 
additional  finish,  euoh  as  chamfering  the 
angles,  should  be  effected  at  o  later  stage. 
The  mortise  holes  must  he  squared  off 
and  marked  from  the  back  edge  of  this 
piece,  owing  to  the  fact  that  the  opposite 
edge  slopes  away  downwards,  i.e.,  if  the 
orthodox  shape  is  to  be  retained.  If 
this  piece  is  Sin.  thick,  the  mortise 
shouldbe  at  the  very  least  lin.,  and  it  may 
Tory  safely  be  ^in.  more,  for  although  the 
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tOAed,  lot  ia  ^n,  tai  fiU  Letween  the  fork  of 
tho  mt  lokke-rod  E,  to  whioh  it  ia  wcDTed  with 

At  tlt6  other  end  of  the  bmke-ahoft  H,  a 
■boat  lovor,  dmilar  to  the  lover  ann  of  the  liell 
cranky  ia  keyed  or  pianed ;  this  &ta  hetween  the 
foA  of  the  first  TOd  on  the  right-hand  side  of 
tba  tender.  This  and  the  remainder  of  the  rodi 
onokeh  nde  of  the  tender  correspond  exactly  with 
eacli  other,  ao  that  the  same  deetajption  wiU 
aiF^7  to  thoae  on  each  aide. 

Huignt,  L,   ore  aoaponded  from  the  inaide 


(ramM  to  canj  the  horizontal  hrabe  -  rods. 
UmhUj  tieae  hangen  aie  pivoted  in  castinga 
bdtad  to  the  bottom  phtee  of  the  taak.  If  ire 
pivot  than  to  the  fnunea,  that  will  anawer 
•qnall7  well.  The  hrake-hlocka  M  are  acrewed 
to  tlMM  hangon  with  wood  acrewa.  The  botttnn 
endaof  th«  bangenaTe  boaaed  np,  and  light  croaa 
dafti,  N,  oomiect  theae  ends  with  the  horiEontal 
bnka-rodi  K,  N,  O  on  both  aidea.  The  connec- 
Hooi  batwem  ndi,  haagen,  and  croaa  ahafta 
aMjbaBadairithmiuoTliyriTetinff.  Fine  ore 
tba  DKaa  woAmanfike  method  of  wimd. 

ABtheaalfaAtioda  with  forked  ends,  bdng  ao 
d^didwoMlMnadaiiirieeL    If th«ae flttmgi 


are  neatly  made,  the  whole  of  the  rods  will  movp 
in  miiaon  on  tho  turning  of  the  btako-handle  E. 

Fig.  105  ihowB  the  method  bf  which  I  propose 
to  couple  the  engine  and  tender.  A  coupling 
acrew,  right  and  left-handed,  would  anawer  the 
purpose,  but  wouldn't  look  quite  the  thing  in  a 
model  of  this  character. 

There  ia  first  a  ripd  link,  A,  secured  on  engine 
and  tender  with  pina  passing  down  through  their 
respectiTe  foot-plates.  The  boas  for  the  pin  that 
pasaes  throngh  the  engine  foot-^te  is  formed  in 
the  casting  of  the  drag-plate.  The  boas  for  the 
pin  that  passes  through  the  tender  foot-plate  is 
a  casting,  B,  acrewed  to  the  cross-plate  C  at  the 
front  end  of  the  tender.     The  pin  is  shown  at  D. 


otharwiae   fastened  nndeneaUi  tlM 

The  cock  for  Uio  feed-pipe,  and  the  oomiao- 
tion  between  the  tondei-pipe  and  the  pump  on 
the  sDgine  are  ahown  in  Fig'  106.  This  I  tiava 
simplified  as  mnch  aa  possible  withont  impairing 
its  efficiency. 

Fint  there  ia  a  strainer.  A,  fixed  with  soiewa 
in  the  bottom  ot  the  tank,  to  prevent  mnd  and 
foreign  aabataaoes  from  getting  into  the  feed- 
pipe. This  can  be  made  as  a  tmaa  casting,  and 
the  holee  in  Uie  top  will  be  drilled. 

The  feod-ppe  B  ia  of  copper  tube  bent  in  twe 
directions.  The  bonding  shown  in  the  front 
merely  done  to  allow  the  Bangs  0  to  clew 


There  are  usually  three  of  these  connecting  links, 
with  Blotted  holes  at  one  end. 
The  introdoctdon  of  the  spring  E  and  buffers 
ia  a  refinement  that  may  be  wcCQ  neglected  in  a 
modeL  It  isa  serviceable  arrangement  in  prac- 
tice, leaaemng  concuaaion  when  ronning  roond 
qmck  corves. 

The  aheaf  of  spiiogs  E  is  made  as  previoosly 
described  in  the  loco,  articles  Vol.  5LIX. 
IDS,  and  is  inclosed  in  th»  band  E'.  A  pin, 
. ,  paaaea  down  through  the  foot-plate  and  band 
into  the  caating  B  that  receives  the  link-pin  D, 
and  lecores  the  centre  of  the  spring  in  one  posi- 
tion. The  end  of  the  spring  tekee  the  thiuat  of 
the  little  buffers  F,  which  pass  through  holes 
drilled  in  the   small  castings   ot   fo^tngs  H, 


the  angle-iron ;  otherwise  its  position  on  the 
bottom  of  the  tank  ia  uf  no  importance.  The 
pipe  B  is  soldered  or  braaed  into  this  flange  0, 
which  is  screwed  to  the  bottom  ot  the  tank. 

The  other  end  ot  the  pipe  B  is  made  fast  into 
the  cock  D.  The  cock  is  made  from  patterns,  and 
consiata  mainly  ot  shell  D,  and  plug  D'.  The 
shell  is  cast  with  a  foot,  to  be  bolted  to  the  plate 
E  that  carriea  the  Inake  ahaft.  The  plag  is  cast 
with  a  stiff  stem  that  passes  op  thmngb  tne  foot- 
plate, and  tnraa  in  a  little  bearing,  F,  that  Is 
sorowed  against  the  front  of  the  tender.  It  ia 
opened  and  ahnt  with  the  boseed  handle  G. 
'Hiere  is  no  gland  to  the  cock,  but  it  is  made 
tight  by  means  of  the  nut  H,  turned  against  the 
lace  of  the  washei  J.    That  end  of  the  plug  that 
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Bomnum  nit  in  watoi  in  tbe  foUowinK  propor- 

.   ( CommoD  ult 40  snuiu. 

*  (W«t«r  4oi. 

Thu  KlutioQ  ia  pUoed  in  a  flat  diib,  utd 
liBTing  mtubed  a  nnmbar  of  aheeti  of  plain 
paper  with  a  ctdu  in  pendl  on  the  nmgheat 
nde,  the  sheets  are  floated  one  1>j  one  as 
iesaibed  in  the  preTioas  aection,  with  th«t 
tmootheit  side  touching  the  fluid,  on  to  the  lor- 
Faoe  of  the  lalt  water.  Id  about  30  Beconds  the 
paper  will  have  imbibed  sufficient  of  the  Boln- 
•ion.  The  sheets  can  then  be  taken  out  to  drain 
tnd  diy  bj  hooking  on  to  the  line  aa  prsTional^ 
leocribed.  As  the  paper  is  not  Benaitire  to  light 
ji  this  condition,  thi>  operaUon  may  b«  per- 
Foimed  in  ordinary  daylight. 

The  next  operation    is    to    render  the  paper 
wntitive.     Thu  is  ejected  by  floating  the  dieetf 
id  aide  downwards)  on  a  Mlation  of : — 

f  Nibata  of  Silver   240  gnin*. 

IWatar 4oi. 

die- 


Hie  water  should  be  either  rain-water  . 
jllad-     Ordinary  tap-water  contain!  talta  w]_ 
M«dpiUte  the  silver,  and   give  the  solation 


nQky  appoaranc 

The  uiWta  of  paper,  after  lying 

in  they  ancnrl,  shonld  be  dried  between  sheets 


if  perfectly|aew  white  blotting-paper.  Any  iok- 
narka  inevitably  stain  and  min  the  paper.  The 
txua  in  which  this  Beaaltuing  ig  performed 
lionld  be  somewhat  daikeced.  Separate  clips 
ihonld  be  naed  for  the  purpose  of  taking  the 
heeta  out  of  these  two  eolations,  and  special 
«n  ihonld  be  taken  not  to  let  the  nitrate  of 
flrer  come  into  contact  with  the  person's  clothes 
ir  fnmitnre,  aa  very  undghtly  brown  staiiu  are 
im  to  reanlt.  After  beinK  made  use  of,  the 
■Nation*  A  and  B  shoald  be  kept  in  separate 
lottlei  {the  lattet  stoppered). 

The  operation  of  printing  with  this  paper  is 
vedMly  the  same  aa  in  the  former  instances— 
■is. ,  the  object  to  be  copied  is  plaosd  in  the  frame 
nUI  the  aenaitised  paper  over  it,  the  back  re- 
daoed,  and  springe  dosed.  The  frame  ia  then 
xpoaad  to  light,  as  osnal,  nntil  the  image  has 
)eaD  printed  of  safficient  intensity. 

The  oolonr  produced  by  the  action  of  light  on 
hia  paper  Taries  from  a  slatv-blue  to  a  deep 
booolate  brown,  according  to  the  duration  of  the 
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AIB-FRBSSUBB  BAX8. 
'  impTored  method  of  operating  pistona  and 
"■-   means  of  air-presrare  has  been 
Dan  Sylands  and  Mr.  C.  Bmmet, 


ylfr. 


otia&daetoairQQder presiurealone.  Beferring 
o  Um  diawinga.  Fig.  1  ia  a  sectional  view  of  an 
ir  and  water  vessel  or  reserroir  operating  a 
iiton  and  a  ram.  Fig.  2  is  also  a  sectional  aleva- 
ioa  ol  a  cylinder,  piat«n,  and  controlling -valve, 
n  Fie.  1  s  ia  a  reaervoir  containing  water  or  other 
lBid,>  a  slide-valve  actuated  by  lever  e,  ifthe 
■let  port  fnm  valve-boie  to  interior  of  reaervoir 
ontKiIledby  slide-valve  i, /the  air- inlet  port  to 
«lT«-b«i  *,  ;  a  ram  working  in  the  cylinder  A, 
Old  i  »  inpe  connecting  the  lower  portions  of 
am  t^Under  and  fluid  reaervoir ;  y  ia  a  piston 
nwUnx  in  the  cylinder  k,  having  pipe  connection 
1 1  with  fluid  reservoir,  fn  the  piston  rod,  n  an 
alat  port  communicatinK  between  the  upper 
action  of  oylinder  k  and  the  air-pressure  supply 
■M  0.  In  Fig.  2  j  is  the  piston,  nt  the  piston 
od,  the  cylind«r  bavins  at  its  lower  end  a  pipe 
ITW*— r'™''"C  *ith  the  lower  portion  of  flmd 
•MTTOirasBhown  at^,  $  the  air-inlet  port,  and 
'  k  speed  regolating  valve  provided  with  a  port 
r  paawge  j  of  suitable  area,  and  (  the  valve 
natiiig. 

The  method  of  opmting  this  apparatus  is  as 
lollmn: — The  reaervoir  a  being  charged  with 
md  oompwsiedairbeing  admitted  to  the  upper 
le  of  fluid  by  valve  b  will  result  in  the  oom- 
tnmei  air  displacing  the  fluid  in  the  reservoir  a, 
isaring  it  to  enter  the  ram  cylioder,  giving 
actfob  to  the  ram  and  causing  it  to  make  the 
■■tdoor  iboke.  It  it  is  deeirsd  that  a  portion  of 
kaitnte  only  should  be  made,  the  slide-valve 
■  Mrnd  to  that  the  bridge  u  is  brought  ever  the 
alet-mtt  d  leading  to  reservoir  a,  when  the  com- 
pnasi  air  oontainad  therein  will  become  im- . 
-" "     '—th&t   movement   of  the  ram- will 


cease,  and  the  ram  with  its  load  will  be  snstained 
in  the  desired  position.  The  slide-valve  being 
now  put  in  the  position  shown  b;  Fig.  I,  the 
ram  will  by  gravity  displace  the  fluid  in  the  ram 
cylinder  and  return  it  to  the  Said  reservoir.  If 
it  is  deaired  lo  make  a  portion  onl^  of  the  indoor 
'' — Ve,  the  valve  i  being  placed  in  the  podtion 
iooiiy  described  will  prevent  the  escape  of 
compressed  air,  and  the  ram  will  be  bronght  to 
rest.  Fig.  1  also  shows  the  manner  of  actuating 
a  piston  and  rod,  the  indoor  stroke  in  this  case 
being  made  by  the  constant  air- preasoreeierciaed 
on  the  upper  and  smaller  area  of  piston  assisted 
by  the  weight  of  piston,  piaton  rod,  and  load. 

Or  the  constant  pressure  may  be  water  pressure 
and  the  intermittent  pressure  may  be  airpreeaure 
as  shown  in  the  arrangement  illnatrated  by  Fig.  2, 
where  v  ia  the  port  sapplying  constant  water 
pressure,  and  r  a  speed  controuing-valve  having 
formed  within  it  an  air  admittance  port  i  for  the 
supply  of  the  intermittent  air  pressure.  It  will 
be  seen  that  the  area  of  the  port  a  will  determine 
the  speed  ol  the  outdoor  stroke,  and  the  area  of 
valve  r  the  speed  of  the  indoor  stroke.  The 
controlling  valve  r  can  alao  be  applied  to  govern 
the  speed  of  the  piston  and  ram  illustrated  by 
Fig.  I,  and  may  be  in  connection  with  either  the 
constant  Or  intermittent  pressurea.  The  illua- 
trationi  and  above  description  show  the  applica- 
tion of  rama  and  piatons  to  lifting  purposea  only, 
bnt  it  will  be  evident  that  they  are  adaptable  tor 
any  purpose  requiring 


THE  CBU3TACEAN  DIVING  S&ISS. 

THE  fact  that  lobsters  have  been  dredged  up 
from  depths  exceeding  3,00D  falhoma, 
Eoggested  to  Col.  Cai«y,  C.B.,  Ute  R.A.,  the 
"cmstaoean  diving  dress,"  which  he  has  pro- 
tected by  patents  3083,  4467,  and  6431  of  ISSO, 
which  he  shows  how  the  leesoD  taught  by 
ure,  in  the  shape  of  the  lobster  and  the  crab, 
may  be  utilised  for  the  construction  of  a  diving 


Col.  Oarey  contends  that  t£ey  must,  flnt  of  all, 
be  preSBore  resisting,  so  as  to  protect  every  part 
of  a  man's  body  from  the  weight  of  water  sor- 
lounding  bim,  amounting,  roughly  speaking,  to 
abont  huf  a  pound  to  the  aqoare  mch  for  every 
toot  in  depth,  to  which  he  deacenda  or  deairea  to 
work  in.  The  drees  mnat  be  so  constructed  that 
the  leg  and  arm  casings  must  not  only  be  flexible 
all  joints,  but  the  dress  itself  and  all  its  parts 
lat  be  buoyant,  carrying  not  only  its  own 
light,  but  tiiai  of  the  diver  aa  wtdl,  for  it  ia 
manifest  that  if  the  limb  casings  are  not  buoyant 
and  flexible,  the  diver  will  be  unable  to  uae  Jiis 
Umbi,  while  if  he  is  over-weighted  with  metal 
he  will  sink,  and  lie  like  a  stone.  Keeping  theee 
two  broad  principles  in  view.  Col.  Carey  shows, 
by  geometrical  construction  as  well  as  by  the 
most  careful  calculations,  that  snch  a  di^  is 
feasible,  and  that  its  buoyancy — which  means 
displacement  in  water — aa  well  aa  its  weight  in 
metol,  can  be  ragulated  tothe  100,000th  of  a 
cubic  inch,  or  lees,  and,  having  done  so,  contends 
that  as  a  man,  by  reason  of  perfect  buoyancy, 
would  always  be  unsteady  in  wikter,  he,  thediver 
himaelf,   muat  be  the   overweight  to  overcome 


that  buoyancy,  and  by  such  an  amount  only  as 
will  enable  him  to  etemd  steady,  and  not  be  un- 
steady by  the  mere  motion  of  his  arms  and  hands 
when  working.  The  amount  of  overweight  can 
only  ,be  determined  by  practice,  hot,  having 
arrived  at  this  conclnsion.  Col.  Corey  saw  thiS 
this  is  exactly  the  power  eiempUfled  m  the  crab 
and  lobster  to  enable  them  to  crawl  and  lie 
steadily  at  the  bottom,  and,  watching  them  in  an 
aqnarinm,  it  will  be  noticed  that  the  crawling  is 
by  putting  ont  one  daw  after  another,  for  sDoh 
movement  does  not  overcome  the  eitia  weight 
enabling  the  fish  to  remain  below ;  but,  on  tne 
other  hand,  when  aU  the  claws  are  used  together, 
the  whole  power  of  the  flah  is  exerted  and  brought  ' 
into  play,  for,  although  in  lifting  his  flesh  claw, 
the  actual  weight  is  taken  oS  the  boUom  of 
the  respective  shell  dawa — which  then  rise  by 
baoyancy,  saving  him  the  labour  of  raising  the 
weight, — yet  on  his  rnilacing  the  flesh  claw,  he 
replaces  his  weight  and  power,  forcing  the  sheU 
claw  down  against  the  reeistonce  of  the  water, 
which  then  takes  the  small  overweight  of  the 
flsh  and  canaes  him  to  rise,  while  the  drawing  in 
of  the  front  claws  and  shoving  of  the  hind  claws 

C repels  him  through  the  water,  and  this  cansaa 
im  to  swim ;  and  as  the  flsh  could  not  rise,  as 
explaiued,  if  the  overweight  necessary  to  sink 
ths  shell  exceeded  that  of  the  animal  power,  it  is 
evident  that  nature  nu^tes  the  growth  and  the 
constmction  of  such  nah,  Crustacea  mcWTHr-a,  on 
that  very  principle  demooatrating  to  man  that 
if  he  attends  to  those  poiuts  he  will  evenloally 
succeed  in  so  clothing  himself,  and  obtain  perfein 
mobility  in  water. 

There  are  other  ditBcuIties  to  overcome — the 
making  of  the  joints  waterproof ;  hot  there 
appears  no  reason  why  Col.  Carey's  idea  taken 
fnun  the  fish  should  not  lead  to  ancoeas,  whilst 
air  anpply  will  offer  no  such  difBcnlty  now  it  can 
be  shown  that  water  pressure  can  be  removed. 
liie  tnbject  has  been  explained  by  Cd.  CarOT,  of 
Portawood,  Southampton,  in  a  small  pam^iiet, 
whilst  the  speciScation  of  the  patent  can  be 
obtained  from  the  Patont  Office  for  Is.  6d.,  in 
which  will  be  toond  complete  drawings  of  every 
part  of  the  dress,  in  the  making  of  which  there 
should  be  nothing  impracticuble  to  prevent  its 
being  brought  into  use. 

If  man  can  move  in  the  ocean  regardless  of 
depth,  the  whole  of  the  natural  treesnies  and 
resources  of  the  deep  sea  will  come  into  his 
power,  and  the  benefit  to  mankind  will  be 
Incalculable,  sud  Col.  Carey  has  shown  that  to 
he  within  ^e  bounds  of  posaibility.  It  is  a^o 
evident  that  a  diver  relieved  of  all  the  pressure 
he  snffors  under  at  present,  and  of  the  dead 
weight  of  1201b.  witii  whidi  he  is  loaded  to  sink 
him  in  Uie  present  costume,  will  not  only  be  able 
to  move  as  freely  in  such  a  dress  as  the  lobster  or 
crab,  but  in  fact  have  their  pcwen  of  mobility, 
and  be  able  to  work  at  any  depth  of  water  with 
the  same  eaee  and  comfort  as  he  goes  about  his 
daily  avocations  on  shore,  and  the  great  "" 


idivi 


IB  will 


be  found  to  be  all  but  entirely  rec 
the  Fleuss  helmet  or  the  regular  air  supply 
pipes  will  be  most  convenient,  is  a  mattw  of 
experiment:  but  it  is  certain  that  a  great  deal  of 
"treasure"  lies  at  the  bottom  of  the  sea  which 
cannot  be  reached  by  any  of  the  methods  tried 
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ihoDld  alio  be  dr&wp  full  aize,  to  ahow 
on  uid  lonn  of   nbbet  g 

oxdm  to  eulaige  Fig.  3,  flnt  drair  oa  m  flooi 
lioiiioiital  linea  (or  wat«r  liuM  m  thaj-  ore 
«Uj  OftUodl  0,  b,  e,  li,  had  e.  Aooordiug  to 
ale,  then  linei  axe  Sin.  >put ;  benoa  in  laying 
labodfplan  on  tha  floor,  the  diataooe  betiTMD 
boM  ntitt  bo  Sin.  (foil  aiM).  Alio,  dnw  tho 
■lototra  lloa  XX.    MMsnie,  wiUi  the  giren 

on  tbe  mter-line  a,  the  diitanoe  from  the 
*lin*xxiitba  point  a,  in  whloh  th«  water 
atcmeeto  the  baine  II.  Lar  off  thiidlitance 
Eaa  on  the  coireaponding  line  on  the  Soor.  In 
Dm  war  nuunn  with  Oie  givia  Mala  all  the 
Me*  b<>lD  the  centre  line  zz  to  the  polati  in 
1  tha  water  line*  i&tenect  trams  II,  and  laj 
nnaponding  diitaucea  full  aize  on  the  floor 
the  vertlMr centre  line.  The  highaet  point  of 
lame  abora  the  lins  e  ii  obtained  by  a  vertical 
mniHit  from  the  some  liite,  and  a  horizontal 
ttanMot  from  the  oeutre  line  z  x,  and  Uis 
t  poblt  of  the  wme  frame,  can  be  obtained 
■acaring  from  the  water  hoe  a  downwards. 

bend  a  flexible  batten  to  the  pointi  bud  off. 
draw  tnuns  II.  In  a  nmil&r  w&y  lay  off 
■  for  frame  12  b;  maaaaring  the  di^tancei  from 
mbelinezc  to  thepointa  in  which  tha  wat«r 

intenact  thia  frame.  In  the  same  way, 
( are  foond  tor  all  Uie  framei,  and  ourrea 
n  through  them.  If  a  fair  ourre  cannot  be 
n  through  a  nt  of  poinia,  than  a  miataka  baa 
mada  wmewhars,  whicli  mut  be  rectified. 
>  D«zt  itep  will  bo  to  lay  off  the  cniree  in 
L  TodoM^  firttdraw  the  horizontal  cantae 
icandtlM  frame  Unea  perpeodicolai  to  xz. 
Ht  IMW  be  ondentood  that  the  carve  a,  in 
ItfatheinttoMotionof  fnade  of  planking,  and 
[MBtal  plana  thronoh  the  lower  water  line ; 
■a  earrea  i,  t,  d,  and  e  are  interaectioae  of  the 


win  ba  DO  diOonlty  u 


«ik  point 
idMMM 


^  O*  pojnta,  there  k 


where  which  moat  be  corrected.  To  draw  the  onrve 
b,  wemoat  Qnt  And 
for  the  oorre  a  (ITig. ! 


laying  of 
e  diatanca 


. ^Diuieuiuie  carree  f,  B.aiui 

.  and  dttkW  theaa  cnrvw  alao.  The  pdndpal  objeet 
<n  theaa  onrrea  In  Fig.  1 1*  to  mjtke  tors  that  the 
frame  linea  in  Fig.  3  have  bean  drawn  oorreotlr. 
It  theae  an  correct,  thecorrea  in  Fig.  2  will  ba  fair 
cnrre* ;  otherwiie  a  fair  owre  cannot  be  drawn 
throogh  the  poliita  laid  off  in  Fig.  ~ 
The  onrreaj^  g.  A,  >,  in  Fig.  1, 

of  thainaida  otvu      "  — ^ 

the  line*/, ^,  A,  i, 

abaolntaly  nacaaaary  to  draw  theee  onrrea,  yet 
advlaable  to  do  ao,  aa  thay  aarve  aa  a  farther  check 
on  the  accoiaoy  of  the  work.  Points  in  theaa  corvea 
are  eaaaly  toond.    We  ahall  explain  how  to  find  two 


Fig.  3.  It  will  be  noboad  that  thia  line 
fruns  19  in  the  punt  f  at  a  certain  diatanca  above 
the  water  line  c ,-  eonaeqnentlf  on  frame  19.  in  Fig. 
1.  we  muat  lay  off  tike  aama  diatanoe  above  tbe  line  f. 
The  point  thna  obtained  will  be  a  point  in  (he  cncve 
^(Fig.  1).  Again,  notice  that  the  vertical  line  /, 
in  Fig.  3,  cala  frame  18  in  the  point  m,  a  abort  dia- 
tanoe  above  the  water  line  i.  rheretore  in  fig.  1 
we  muat  lay  off  on  frame  18  tbe  aome  diatuce 
above  the  some  water  line.  The  point  tho*  obtained 
will  ba  another  point  in  tha  carve/. 

To  a  trained  eye  theae  corvea  will  indicate  the 
form  ot  tha  boot,  tad  ar«  ntefol  for  a  companion  of 
the  forma  of  other  boat*. 


The  keel  ahonld  ba  ot  white  oak,  IJin.  wide  and 
2in.  deep,  and  joined  to  ateni  and  atem-poct,  oa 
ahown  on  drawing.  Stem  ihoold  be  formed  frcon  a 
uatncai  oiDok  of  white  oak,  black  locnat,  or  hack- 
matack—aooording  to  locality  where  boat  ia  built. 
Stem-poat  and  afber  deadwood  ahould  be  of  whits 
oak,  ifin.  thick,  and  aecnred  with  galvanised  iron 
nails,  aa  ahown.    IVanaom  to  ba  ot  white  oak,  lin. 

Wilh  llii*  part  of  the  work  completed,  we  are 
ready  to  prepare  onr  atocki  and  oommence  to  erect 
our  boat.  Thaatod*fn  tlii«ca«eateoompoiedofa 
plank  about  12in.  wide,  Ifl  to  2in.  in  thicknaas,  and 
at  leaat  ai  long  as  tha  boat.  It  ahoold  be  placed  on 
edge  and  flrm^  aaonred  to  floor  of  shed  or  building 
in  which  boat  is  to  be  boOt,  and  held  in  poaitlon 
with  (oitahle  braekeU  oi  taraoea.    The  keel,  stern. 


isiA 


after  deadwood  and  tranaom,  shoold  now 

. led  and  fattened  together,  after  wblA 

they  ahonld  ba  set  np  on  the  atoek*.  nailing  the  keel 
thoeto  and  aeooring  the  stem  and  Btan>po*t  in  a 
Ttrtioal  poaition  bj  anitable  bmoa*  or  ataya. 

■nu  framae  are  eodi  aompceed  of  three  nlaoee— 
tworibaanda  floor  or  bottom  o 
white  oak.    Tbe  rib* 
ftlok, 


r  bottom  piece — all  to  be  of 

wIU  be  (in.  wide  and  )b. 

aad  bent  to  proper  *hape,  and  ez- 

gimwale  to  kedl  whne  they  batt 

Soon,  one  to  taab  pab  ot  tib*.  •«• 

. ._ ....  ke*l  with  aim  on  aaoh  tide  aboot 

16{n,  long,  amidahip*,  sradnally  dtrortentng  towi 
the  and*.  Thay  abmld  be  ftta.  wide,  Iftn.  dee; 
throat,  and  tapering  to  (in.  In  d^th  at  end  olai 


atraight-grained  wood,  but  lowarda  tt 
tha  aogua  become  more  aonte,  th»ymait  ba  oat. 
kneea'or  rooto.  The  frames  will  be  ISia. 
,  betweeaiaentraa;  In  the  fore-body  the  after 
.  ot  tbe  rib*  toaohinc  the  frame- stations  dmwm 
drawing,  and  in  tbe  after-body  """  *"- " 


apart,  b 
edge  ot< 


boat  is  ptanked  and  ready  tor  Uia  gunwales.  1^ 
upper  ends  ot  ribe  oompoaing  each  frame  moat  ba 
connected  by  a  lath  or  batten  and  secured  thereto 
at  the  propot  width. 

Planking  should  be  of  cedar,  except  top  or  sheer 
strake,  which  ahonld  ba  ot  white  oak,  all  to  extend 
in  one  length  from  bow  to  (tern,  and  to  have  a  nni- 
form  thftifiissa  ot  Jin.  Tliere  ahonld  be  eight  atrakes 
on  each  ade,  arranged  in  width*  anuddiip*,  as 
shown  OD  drawing,  llie  beat  fastenings  am  <»mv 
rivets,  dinched  over  hurra  on  the  inside;  bnt 
nlvaniied  iron  nuls,  with  ooontenunk  heads,  may 


>  used  whan  ebeaoie**  i«  an  object. 
It  isbettto  put  the  etrakes  on  in 


the  flrtt  pair  to  go  on  ahonld  be  the 

sheer  atiakfl*,  tbe  garbMrd*  next,  and  the  otben 
may  follow  oj  altonaling  from  aheer  to  nrboord*. 
The  board*  intended  tor  the  sheer  itraKe*  ahonld 
be  ot  suffi<aent  width  to  allow  tor  the  carve  of  the 

Ilie  fnunea  may  now  be  cot  off  at  an  angle  ot 
about  45  degreea,  ao  that  the  bevel  eud  will  be  flush 
with  top  ot  shew  stroke,  and  the  gunwalea  will  be 

notohedeoas  to  bouse  the  heads  of  f  r '"" 

gnuwolM  win  be  of  white  ooL,  V^ccb.  4 
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tabia  otill,  it  hu  bssn  ibown  th&t  mlutiona  ot 
eonunoa  lalt,  mtra,  uid  sugar,  whjoh  exert  equal 
o^Mtio  maimn  (le.,  ua  uolonui)  at  0',  areuotomo 
«1k>  »t  M".  Bat  thu  u  aoua  other  than  an  indirect 
admiiomaiat  Charlm*  law  holda  aiao  for  dituta 
■Matioiu. 

So  far  aa  I  am  aware,  dilute  wilntioas  have  not 
TM  bem  ioveatigatad  with  reapect  to  Qraham'i  law. 
With  the  aid  of  a  cjUndsr  with  seuti- permeable 
waUa,  fitted  with  a  piston,  we  can  oonoaive  of 
TBiunu  Ttteniblt  picoeeiee  to  which  these  dilats 
wlntjons  may  ba  nibaiitted.  But  that  protean  and 
powerful  law,  the  second  law  of  thermodTnamici 
(nieh  states  that  the  enargy  at  onr  disposal, 
woagb  UDchaogeaUa  in  amount,  is  continnallr 
^■proaohing  a  daad-lerd  condition  in  which  it  will 
nolongn  be  availabla),  deals  with  rnernhlt  cgeUt, 
•ndfan't  Hoff  has  shown  that  b;  applfingthis 
•MOOdlaw  of  thaimodniaaiica  to  a  speciil  revenibla 

" " "  ■  carried  oat  wiUioat  change  of  tomporah 


dit]o[tuiK  the  properties  ot  soIqI 

In  ooncloiion,  let  us  glancs  at  the  friogs  ot  ths 
vast  sheet  ot  connquences  ot  Tan  't  Hoffa  analogy. 
Notable  Piceptions  of  A»ogsdn>'a  law  occur  among 
gases.  Thus  the  gas  of  amqionium  chloride  nuder 
osrtain  couditious  exarta  a  pressure  double  that 
whidh  Avogadro's  taw  woold  lead  us   to  eipeot 


□ndition 


[■  weU 


na   naoenaij   oonseqaanoe   is  "that   the' 

exerted bf  a oitnta  solution  of  as 

be  naeoua  preeaoie  which  the  substance 

UDder  the  same  oondilianB  of  tempera- 

la  concentration.     Henoe,  suppose  *re  ban 

ot  a  sabstauoe  diasolred  in  V  volumes  of  t 

■  ezertiog  an  osmotio  pnaaDrs,  P,  at  1° ;  then 

■  ol  the  lama  substance  in  the 
V  Tolumea  at  f  would  ei 


It  1*  but  a  short  step  further  to  eonclnde  _«■ 
Amgadro's  law  holds  also  for  dilute  solutlous,  and 
■^''      ^arequri  oamotJo  preesurea,  and  at  the 


,  the  same  nnmbon  at  molecnlsa  which 


^vonld  be  oontained  in  equal  Ttdumes  of  gaaea  nndar 
Ska  ooDditionB  of  temperatore  and  pressure.  HiIb 
fa  Tan  't  HoFs  law  of  oimotie  prasure,  which  has 
iMOB  Uttpl;  oonQimed  by  aiperimsnt. 

But  tnithar,  ssnnming  the  truth  ot  all  tha 
vwiaded,  and  applying  the  seoond  law  ot  the: 
wnMoIe*  to  oUwr  rsTsrsibla  pioceasea  suitably 
— 1 — 1  .  —J I.J  ._.  ^ti,  (j,g  cjUndar  of  s 


«ltT«d,'  and  carried  oi 


diUM 


laws  ot  Baoult  in  all  their  entiiety  an 

leqnenoes  of  this  analogy  between  gases 

'm^A  dilnta  solutions.  Nay,  more,  the  aqoations 
«Bivied  at  bare  new  information  ot  their  own,  and 
Aoir  th^  the  constant  r  in  Baoolt's  seoond  eqnatioi 
^•a  Ml*),  whioh  ap  to  date  has  only  bean  determin' 
aUa  bf  oiparimsnt,  may  be  easily  aahmlated  from  I. 
knoiriMse  of  the  tnecvng  point  and  heat  ot  f  naioD 
411  tha  BoTTant ;  the  calculated  results  aneeing  verj 
nlnanlj  with  the  experimentally  obsenred  lesiule. 

"Bf  similar  matlradji  of  reasoning,  he  has  lastly 
Aown   that  Onldbsrg  and   Waaga's   law  (in  a 

-"-•" ""  :  and  mora  axaotfcnn)  Ua  neees- 

a  of  his  derelopmsnt  ot  the 


vglntioiu,  Bovla's  law,  Charlsa'  law,  Baoolt's  law, 
-Amcadra's  law,  ana  Quldberg's  law,  ara  not 
ihoosiasrtad  and  Independent  truths  ijnst  as  the 
Vimrtin  theory  of  gaeea  co-ordinated  the  lawe 
■vgolating  the  depoitineot  of  gases,  and  gave  them 
■■  ii^irimatac  wueb  they  did  not  beforejosnnaa, 
«>  tha  analogy  worked  oat  by  Tan  't  Bott  has 
Hwillilil  not  only  in  tha  disoorery  of  new  and  un- 
■111 II  it  lid  law*  lor  lum-homogsneoua  liquids,  but 
•lao  fai  the  power  to  group  together  new  and  old, 
■ad  to  regard  from  a  common  standpoint  laws 
■Uafc,  hanu  a  wide  applicabilitT,  we  are  glad  *" 
!■!•    artablfibed    and   aonflnned   '—   "  — 


L      IT*  1 


r  do  we,  in  a  Tagus  blotting-paper 
way,  ^ouie  to  ooisalTes  a  dilat 
ilntum  of  a      ~  ' 


irt,  but  demand  the  in 


known,  eiplsiued  satisfactorily  in  terms  ot  the 
theory  of  dissooiation.  The  question  naturally 
arises:  Is  the  analog  between  gases  and  dil"  '- 
BotutiDns  so  perfect  that  the  lattw  also  afford 
amptea  of  deviation  from  Avogadro's  law  explicable 
in  terms  of  dtssodatioa  ? 

The  ansitei  is  an  affirmative. 
'  A  dilute  solution  of  potassium  chloride  exerts 
twice  the  osmotio  pressure  that  theory  demands  ',  It 
la  hence  concluded  that  in  dilate  solution  each 
molecule  ot  KCI  is  dissociated  into  its  u»u  K  and 
CI.  SoBtartliag  ia  thia  and  similar  oonolusions,  that 
had  they  not  been  hacked  up  by  scientiate  of  auch 
authoritr  as  Oatwald,  Van  't  HofE,  and  Arrhenius,  I 
doubt  whether  they  would  have  ever  been  granted 
a  fail  heariog. 

BuEit  mnat  not  be  supposed  that  auch  conclusions 
rest  merely  on  analogy.  Oatwald  has  described  a 
simple  eiperimeut  which  points  to  the  eiisteooe  of 
bee  ions  m  a  dilute  solution  of  potaaaium  chloride. 

Further,  it  has  been  noted  that  those  anbatanoea 
which  in  solution  do  not  oonform  to  Van  't  HoiTs 
law  are  all  electtolytea,  while  all  nan- electrolytes 
obey  the  law  ot  osmotic  pressures.  Now,  Claosiiu 
and  Williamson,  years  ago,  suggested  that  the 
explanation  ot  etectrolysi*  was  to  be  found  in  a 
partial  dissociation  in  to  thor  ion  a  ot  those  aubslaoces 
which  are  electrolysableL  Modem  reaearab  in 
defining  and  confirming  th^  views  has  ahown  that 
the  very  partial  dimoeution  which  thaaa  sdantista 
were  thought  bold  for  asserting  ia  in  reality  any- 
thing elae  but  partial.  In  taet,  u  the  oaee  of  thoet 
aubataoee*  whteh  we  have  bean  in  the  habit  ot 
regarding  as  most  stable  (HCL  KCI,  EOH,  kn.), 
'       '  "      '   almost,  if  not  quite. 


the  dissociation  in  solation  is  i 


the  relation  between  electro, 
hsis  and  osmotia  ^sssure,  that  the  latter  quantity 
for  any  subetanoe  may  be  tuUy  determined  from 

"    of  the  eleetrio  oonduotivity     '    "" 

aqueous  aolutioas. 

Accepting  thia  view  ot  the  genen 
dissociation  in  eolation,  which  has 
Van  't  HoPa  law  ot  osmotio  preaanra,  many  purely 
chemical  facts,  hilhaito  inexplicable,  received  a 
rationale.  We  can  now  account  for  Hess'  Ir  — ' 
theimo- neutrality,  which  states  that  the  mixti 
two  neutral  salt  aolutions  i*  unattended  by  any 
thermal  disturbanca ;  we  can  now  understand  why 

.     neutralisation  ot  all  strong  acidaare 

approximately  constant ;  we  can  ooncaiTe  of  a 
atroDg  acid  djsplacing  a  weaker  add  bom  oombina- 
tion  without  intrododng  vague  view*  on  chemical 
fdroe*  and  chimerical  attraetions ;  we  beg^  to  see 
through  such  everyday  and  '""'I'"  experienoes  as 
the  fut  that  soluti<ni  ol  iQver  nitrate  iotm  not  pro- 
duce a  precipitate  ot  silTer  dilorjde  in  all  solocom 
of  cUorinated  compounds ;  in  short,  the  develop- 
ment otVan  't  Hoffs  views  leads  u*  to  look  on 
many  otherwise  ineipUoable  aod  seemingly  ieolated 
-'--momeoa  as  part  and  parcel     '  '  ' 

'  Where  order  in  variety  we 
And  where,  thoucth  all  thini 


if  one  vast  har- 


FLATIHI8BD  OLASS  HIKaOBB. 

0U£  curious  specimens  of  glass  miirois  have 
J  existed  for  a  long  time  in  the  galleries  ot  tha 
Consemtoire  des  Arts  et  M£tien  at  Paris.  These 
otpieesaofplatinisaddasathatform  mirrors 
looked  at  bj  reflected  light. 


which,  OS  we  shall  sea,  lends  ItasU  to  ssvraai 
interaating  applications,  was  abandoned  tor  a  time; 
but  the  inventors  have  just  taken  it  up  again,  aod 
have  obtained  from  it,  from  various  ptnnta  of  view, 
remits  that  are  well  worthy  ot  notioe.  Tha  Hassrs. 
Dodi  are  manufacturing  artialea  ot  pressed  glass 
covered  with  a  layer  of  platinum,  Oat  givea  them 
the  aspect  ot  polished  metal.  The  platinum  used  in 
this  iray  is  capable  ot  being  gilded  bf  electro- 
metallurgy.  A  voy  carious  and  artistie  application 
is  the  gUs*  to  replace  muslin  glass.  We  have  seen 
at  the  Hears.  Dodt's  eatabhahment  spadmana  ot 
glassware  with  dsaigns  in  phttionm  that  «an  be 
'aried  to  inflnl^.  These  piece*  ot  glaiswan  are 
Jist  oompletely  metalised,  and  then,  according  to 
the  decoration*  or  Inscsiptiona  that  it  is  desired  to 
btain,  the  design  f*  farmed  with  minesalpitch,  as 
n  the  process  of  engraving  on  glasi.  Than  the 
^tinnm  is  eaten  awi^t?  acid.  TheglaMi*«9P««n, 
and  tha  dedgn  stopped  oat  with  pitch  ramalna  in 


the  deoorabon  ot  n 

What  espeoiallv  attract*  one's  curiosity  among 
the  applications  ol  platinised  glass  are  the  platinised 
nurrori,  which  may  be  called  opsqua  or  banajwrent 
miitore,  according  as  they  are  illuminated  in  frant 
or  behind.  Tnuuparency  ia  utilised  by  the  Dodaa 
in  the  manufacture  dt  a  very  amusing  sort  of  aur- 
priae.  The  mirrors  are  set  m  tnmes.  In  a  panel- 
behind  the  latter  there  ia  an  aperture  doeed  l^  a 
shutter.    As  the  glass  ia  transparent,  then  may  ba 


photopnph  between  the  panel  ai 
expoBiog  the  mirror  to  the  ligfat  ui 
t  one's  self,  if  the  dintter  be  apeoad, 
the  taoe  will  disappear  and  be  replaced  by  the 

phologlaphic  portnil,  or  the  image  that  has  bastt 
placed  hehind  the  glass.  These  images  are  not 
apparent,  and  when  the  panel  ia  doeed  the  mirror 
has  its  ordinary  ai 
The  Messrs.  Do 
largest  si 


one  of  them  herewith.  Wbeu  Ught  is  throw  i  in 
bont  of  the  minor  (Fig.  1),  the  visitor  sees  himielt 
~  '  When  the  back  ol  the  mirror  ii 
e  seea  by  transmitted  light  the  ol>}eot 
other  dde,  which  in  the  presant  case 
a  devil,  whose  body  is  hidden  by  two 
id  at  an  angle  of  1S°.  The  chanae  ot 
A   easUy  effected   by   mean*  olthe 

lised  mirror*  may  be  need  in  vaiion* 
ways.  Flaoed  in  the  panda  of  doors,  they  will  li^ 
up  dark  oorridan  or  naUa,  and,  on  the  other  sm^ 
th«  will  form  reflecting  glaasea  or  mirrors.  Behind 
suidi  a  mirror  one  can  see  without  being  seen. 
FlatiiiisedEhMa  may  be  used  for  ■— H"g  mama  eye- 
gisasea.  l%osa  who  wear  them  can  ase  uinHuh 
Uiem,  while  viewed  externally  tha  glaassa  look  Ilka 
opaque  nirnirs.  For  tha  lover  ot  amnaing  phyrfea 
then  an  hare  very  nomerous  subjscts  of  raonMian. 
"■  '  mirn>r  In  front  ol  a 
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and  hif  Iim  moye  in  articulation,  while  hia  right 
aim  eomplated  a  twinging  gestore  towardi  the  man 
of  whom  he  was  talking. 

The  Unetograph  ii  nothing  more  nor  less  than  a 
phofeogrrah  camera  arranged  in  a  new  way  to  do 
now  worlb.  Its  name  implies  its  use.  The  name  is 
derifad  from  the  Gkeek  words  meaning  '*to 
niOTa"and'*  to  write,"  and  the  machine  literaUy 
furnishes  a  complete  record  of  all  the  motions  made 
befora  it  It  photographs  action.  As  Edison  says : 
"The  kinetoffraph  does  for  the  eye  what  the 
phonograph  does  for  the  ear."  In  this  small  box 
oamara  Mr.  Edison  places  a  roll  of  gelatine  film 
alioot  {in.  wide  and  of  any  length  cteeired.  The 
interior  of  the  camera  ia  of  course  arranged  on  a 
plan  similar  to  that  on  which  the  ordiiuury  roll 
oamens  are  made.  The  gelatine  strip  is  unrolled 
from  one  spindle  and  rerolled  on  another,  and  in 
pairing  from  the  first  spindle  to  the  second  is 
cnxiea  befon  the  lens  of  the  camera.  The  shutters 
of  tta  camera  are  aiTan|^  to  be  worked  by  tiie 
ifarft  attached  to  the  (^Imder  of  the  phonograph. 
mm  shaft  also  works  ti^e  spindles  which  carry  the 
voOaof  film. 

The  mechanism  of  this  camera  is  so  arranged 
iktii  when  the  shutters  open  the  spindles  stop  and 
fSbm  gelatine  film  is  fixed  before  the  lens.  In  less 
ftan  the  forty-sixth  part  of  a  second  the  photo - 
gnjpb  is  taken^  the  shutters  snap,  the  spindles  turn, 
•no  the  mlatme  slip  moves  on  for  a  new  photo- 
^■nli.  Ilie  arrangement  is  so  complete  that  46 
penoot  photographs  are  taken  in  one  second. 

'*  The  trouue  with  all  attempts  heretofore  made 
to  zansoduoe  action  and  motion  by  photographs," 
aid  Edison,  "  was  that  the  photographs  could  not 
ba  taken  in  series  with  sufficient  rap&ity  to  catch 
'It  the  motion  it  was  desirea  to  reproduce, 
it,  the  man  who  photographs  running 
I  in  the  thousandth  part  of  one  second,  had  the 
bat  he  failed  because  he  could  take  only  1»<^H  a 
~  photographs  at  a  time.  All  these  photo - 
_  _  I,  if  reproduced  in  a  series,  would  have  shown 
a  joky  and  imperfect  motion.  My  idea  was  to  take 
%wmim  of  ilastantaneous  photographs  of  motions  so 
ngidij  that  in  the  reproduction  the  photog^phic 
utatives  become  resolved  into  a  pure  motion, 
of  a  series  of  jerks.  The  kinetograph  takes 
I  of  forty-six  photographs  in  one  second,  and 
it  up  as  long  as  desired.  It  starts,  moves, 
nndoses  the  shutter,  takes  a  photograph, 
the  shutter,  and  .'starts  on,  forty  -  six 
a  second.  The  result,  when  reproduced,  is  a 
pva  motion." 

To  iUnatrate  what  he  had  said,  Mr.  Edison  took 

y  of  tlie  rolls  of  gelatine  film  which  had  been 

ftniqgh  the  kinetograph,  and  showed  it  to  the 

_  nporwr.    On  it  was  photographed  one  of  the  boys 

f-  h  Us  laboratory.    Tbe  photographs  were  about 

'  'H^**^  ^"^"^  square,  and  wero  taken  in  the  film  at 

'  Uvfals  of  about  one  inch.    They  represented  the 

Jv  in  the  act  of  taking  off  his  hat  and  bowing. 

^^ 1  the  first  view  and  the  last  of  the  series  the 


•oaqdete  motion  of  removing  the  hat  and  making 

Aa  DOW  was  eieaxly  discernible,  but  between  any 

wo  aonsecntive  views  thero  was  no  apparent  change 

fcfta  portion  of  the  boy's  arm  or  head.    In  the 

2^  WW  file  boy's  hand  was  at  his  side,  gradually 

jtwae  xaind  toward  his  head,  and  his  head  inclined 

■jotwatd.    Then  the  hat  was  removed,  and  the  bow 

■  ^nuuulsAedf  after  which  the  hat  was  replaced. 

**  To  reproduce  perfectiy  a  complete  record  of  a 
gaaa  motion,"  continued  Mr.  Edison,  "it  is 
^•QMMry  that  the  photographs  should  be  taken  at 
y^  lafta  of  46  per  second.  Any  smaller  number 
^lovld  diow  irregularities  and  a  break  in  the 
^"■'im.  Thero  was  a  machine  made  awhile  ago  to 
;  pictores  of  an  object  in  motion,  but  it  would 
i  work  fast  enoueh.  It  nproduced  an  imperfect 
1  Jflifky  motion^  Uke  thii,'^and  he  illustrated  by 
' —  his  arm  m  a  series  of  short  jerks  to  his 


''Hbw  did  I  find  out  that  46  photographs  must 
■*  taken  every  second  ?    Well,  rye  been  experi 


_  with  this  thmg  for  a  long  time.  Now  I've 
it.^  ^Diat  is,  I've  got  the  germ,  or  base 
^hiiiplu.  When  you  get  your  base  principle  right, 
^la  W»  only  a  question  of  time  and  a  matter  of 
VWh  abont  completing  the  machine.  The  details 
^  an  be  worked  out  after  you  get  the  germs.  Come 
%*sfri  and  see  the  germ  work." 
jHje  ran  up-stairs  with  the  step  of  a  boy,  and 
Jf0w  headed  the  procession  to  the  spot  whero 
is  "jnna"  was  expected  to  prove  that  the  ro- 


of  motion  by  photography    was   an 

fact.     It   is   a   question   which  part 

fte  kinelograph  EdiK>n  himself  rogards  as  the 

■Alitpait  of  his  invention,  the  arrangement  for 

di^f  ^iotographs  or  the  contrivance  for  ropro- 

.■Jhc  ttam.    it  was  the  rraroducing  contrivance 

MJfne  showed  to  the  reporter  as  the  **  germ." 

To  ootward  appearance,  the  *'  germ  "  is  nothing 

wi  npina  booc^  which  looks  very  much  as  if  it  might 

Ml  BMn  oiigmally  intended  as  a  packing  case  for 

boots.    It  stood  on  end  in  front  of  a  lathe, 

iofp  was  nearest  to  the  lathe.    In  the 

m  eat  a  hole  about  an  inch  in  diameter, 

fatUi  bole  was  set  a  lens.    On  the  bottom  of 

was  anaaged  a  serise  of  wheels  and  spin- 

A  foQ  of  gelatine  flhn  was  placed  on  a 


K 


spindle  on  one  side  of  the  bottom.  The  end  of  the 
gelatine  strip  was  then  carried  over  one  of  the 
wheels  and  past  the  lens  in  the  hole  in  the  top  of  ti^e 
box  to  another  spindle  on  the  other  side  of  tiie  box 
bottom,  and  fastened.  A  small  belt  ran  from  the 
lathe  to  the  shaft,  on  which  was  set  the  spindle, 
to  which  the  end  of  the  gelatine  film  was  fast- 
ened. When  the  motor  was  turned  on,  the  roll 
of  gelatine  strip  was  transferred  from  the  first 
spindle  to  the  second,  and  in  the  transfer  passed 
under  the  lens.  The  photographs  on  the  slip 
came  out  perfectiy.  Astne  "germ"  was  worked 
fast  or  slow  the  reproduction  showed  a  puro  motion, 
or  a  series  of  jerks.  When  it  was  run  at  the  highest 
speed  the  roporter  saw  a  voung  fellow  waving  his 
hands  and  touching  his  hat.  Sometimes  he  laughed 
or  shook  his  head,  or  twisted  his  body  and  wriggled 
around.  The  slip  could  be  seen  to  be  in  rapid 
motion,  but  the  figuro  was  always  in  ^nt  of  the 
lens,  tossing  his  arms  and  shakmg  his  head  and 
laughing.  Every  motion  was  natural  and  perfect, 
and  it  needed  but  the  projecting  lens  and  the  larger 
screen  to  see  the  whole  figuro  aocuratelv'  produced, 
and  to  be  able  to  disting^uish  every  featuro,  and 
to  recognise  the  action  of  aU  the  muscles  of  the  face. 

After  running  the  "germ"  for  a  while  at  full 
speed  Edison  had  it  slowed  down  a  littie.  At  once 
the  difference  became  apparent,  and  the  reasons  of 
the  failure  of  the  machine  to  which  Edison  had 
referred  wero  quite  evident.  Instead  of  repro- 
ducing a  smooth  pure  motion,  the  strip  showed 
under  the  lens  a  laz^,  indifferent  voung  fellow,  who 
moved  himself  by  jerks,  and  wnose  actions  wero 
abrupt  and  unsteady.  As  the  strip  moved  moro 
slowly  this  became  more  and  more  clearly  seen, 
until  the  machine  was  stopped  altogether. 

In  a  few  weeks  Mr.  Edison  will  be  ready  to  make 
a  test  of  the  practical  powers  of  the  "  germ  "  on  a 
much  larger  scale.  In  the  office  of  the  Uboratoij 
he  has  had  an  immense  screen  put  up— such  as  is 
used  for  stereoptidan  exhibitions.  The  screen 
hangs  over  the  big  fireplace,  and  covers  the  whole 
side  of  the  waU.  As  soon  as  he  can  perfect  some 
littie  details  of  the  kinetograph,  he  will  make  atrial 
at  life-size  reproduction  on  this  big  screen.  He 
hopes  to  get  around  to  this  trial  in  tae  course  of  a 
few  weeks.  But  all  the  work  and  time  which  he 
gives  to  the  kinetograph  he  counts  as  his  amuse- 
ment. He  took  up  the  idea  for  amusement,  and 
now  that  he  has  so  far  succeeded  as  to  have  gotten 
over  being  angry  at  the  people  who  insinuatc^i  that 
he  talked  too  much  when  he  first  spoke  of  his  idea, 
he  only  works  at  the  *'germ"  for  amu8ement*s 
sake. 

The  idea  which  has  actuated  our  Edison  in  his 
work  on  the  kinetograph  is  the  reproduction  of 
opera.  He  does  not  mean  to  show  on  his  white 
screen  simply  a  lot  of  silhouettes,  but  to  represent 
the  stage  with  the  actors  on  it,  *'  moving  around 
and  sp^iking,  or  singing,  exactly  as  vou  see  them 
and  hear  them  if  you  have  a  seat  in  the  orchestra." 
To  produce  this  effect  the  roproduction  will  be 
a  gigantic  photograph,  not  merely  of  the  actors, 
but  of  the  whole  stage,  with  its  scenery  and  all  the 
furniture,  and  other  settings  used  in  making  up  any 
scene  it  is  desired  to  reproduce.  In  order  to  obtain 
this  result  it  is  necessary  to  make  a  phonograph 
large  enough  to  have  a  cylinder  which  will  record 
every  sound  made  in  thirty  minutes,  which  is  about 
the  duration  of  the  average  act  at  the  theatre.  It 
will,  of  course,  be  impossible  to  change  the  cylinders 
of  the  phonograph  or  stop  the  kinetograph  during 
the  act,  even  for  a  single  second,  without  mi^dng  a 
serious  break  in  the  roproduction.  Mr.  Edison  says 
the  kineto^ph  can  be  made  to  run  for  any  desired 
length  of  time. 

**  I  can  put  a  roll  of  gelatine  strip  a  znile  long  into 
it  if  I  like,"  said  its  inventor  yestcurday.  The  work 
it  will  do  in  half  an  hour  is  something  astonishing. 
Taking  46  photographs  per  second,  in  half  an  hour 
there  would  be  82,o00  photographs  on  the  gelatine 
strip.  If  the  photographs  were  |in.  square  and 
^in.  apart,  the  strip  of  film  used  in  taking  a  thirty- 
minuto  act  of  opera  would  be  6,900ft.  long,  and 
Mr.  Edison  would  need  something  more  than  his 
*'  mile  of  gelatine." 

It  does  not  seem  likely  that  the  kinetograph  will 
ever  be  put  to  a  practical  use— that  is,  for  com- 
mercial purposes.  At  the  first  blush  the  thought 
seems  to  be  that  Mr.  Edison  has  found  a  scheme  for 
telegraphing  the  representation  of  action.  This  is 
not  the  case.  The  meth9d  of  using  tiie  kinetograph 
will  be  exactiy  similar  to  that  of  using  the  phono- 
graph, except  that  the  phonograph  has  been  put  to 
1>ractical  use  to  some  extent  by  stenographers  and 
awyers.  Invented  and  built  for  the  amusement  of 
its  creator,  it  will  always  be  an  object  of  amuse- 
ment. But  in  that  way  it  seems  likely  to  be  a 
tremendous  success.  It  will  be  operated  exactly  as 
the  phonograph  is,  by  the  use  of  duplicates.  lit)m 
the  roll  of  gelatine  film  on  which  the  negatives  of 
the  original  scene  wero  made,  Edison  expects  to  be 
able  to  print  any  number  of  duplicates.  These 
duplicate  will  be  sold  to  the  owners  of  kineto- 
graphs  as  cylinders  are  now  sold  to  the  owners  of 
phonographs.  So  when  the  machine  is  perfected, 
if  a  man  aeaires  to  have  reproduced  for  ms  private 
benefit  or  amusement  any  opera  which  the  com- 
pound phonograph-kinetograph  has  been  heard  and 


seen,  he  has  only  to  secure  the  duplicate  cylinders 
and  ffelatine  rolls  for  that  opera  and  invite  his 
frienos  and  neighbours,  while  he  has  an  opera  of  his 
own  in  lus  own  house  on  his  own  screen. 

This  practical  aro,  Mr.  Edison  suggested,  could 
be  much  of  tiie  invention.  It  can  be  arranged  for 
nickel-in-tiie-dot  machines,  and  the  wizard  elec- 
trician said  that  he  would  probably  rig.  up  a  lot  of 
those  machines  to  take  the  place  of  the  mckel-in- 
the-slot  phonomphs  which  are  now  scattered 
around  so  plentifully.  When  this  is  accomplished 
it  will  be  the  proper  thing  to  step  into  a  drug  stora, 
and,  dropping  a  nickel  in  the  blot,  see  Madame 
Patti  trip  across  the  stage  and  watch  her  white 
throat  swell  as  you  hear  again  the  notes  of  her 
"  Home,  Sweet  Home."  And  when  you  have  done 
that  for  five  cents  you  can  walk  away  and  dream 
of  the  time  when  you  paid  five  dollars  to  hear  the 
same  thing. 

The  kinetograph  is  bound  to  be  a  most  faithful 
roproducer,  as  is  the  phonograph.  It  will  catch 
every  motion  made.  With  out-of-door  athletic 
exhibitions  and  prize  fights  its  work  will  be  just  as 
perfect,  and  Luther  Carey's  stride  will  be  measured 
as  carofully  and  reproduced  as  distinoUy  as  the 
terrible  blows  by  which  Fitzsimmons  disposed  of 
Dempsey. 

Now  that  the  thing  is  done,  the  first  remark  is 
the  usual  one  of  "  How  simple  !  "  Thero  is  not  one 
of  us  who  has  not  seen  the  idea  in  use  hundreds  of 
times.  The  children  in  the  streets  have  for  play- 
things littie  windmills  whose  painted  arms  embody 
the  very  idea  which  Edison  has  used  in  the  kine- 
tograj^.  One  arm  vrill  have  part  of  a  figuro  painted 
on  it,  the  next  arm  another  part,  and  the  next 
another,  and  so  on,  and  as  the  arms  whirl  rapidly 
around  one  looking  on  sees  only  the  perfect  pictureb 
That  is  the  whole  scheme. 

A  Cosmical  Telephone, — One  of  the  most  curious 
arrangements  contrived  by  this  most  curious  man 
for  his.  personal  amusement  and  gratification  ii  the 
arrangement  which  Mr.  Edison  oillB.his  "  cosmical 
telephone."  Edison  owns  an  iron  mine  at  Ogden, 
N.  jT  Thero  is  a  bed  of  magnetic  iron  ore  about  a 
mile  long  and  450ft.  wide,  which  he  says  runs  down 
into  the  earth  for  five  or  six  miles.  He  estimates 
the  amount  of  iron  in  the  mines  at  2,000,000,000,000 
tons.  Around  Ogden  there  is  an  enormous  intensifi- 
cation of  the  magnetic  forces  of  the  eartii.  It  is  a 
wedl-known  fact  that  the  daily  variations  in  these 
magnetic  forces,  as  shown  by  the  needle,  aro 
directiy  influenced  by  the  disturbances  in  the  sun's 
spots.  These  variations  are  regularly  recorded 
every  day  at  Kew,  near  London.  Mr.  Edison  says 
that  at  ms  iron  mine  near  Ogden  he  has  moro  than 
a  million  times  the  concentration  of  tiie  magnetic 
lines  tiiat  tiiere  is  at  Kew.  To  record  the  daily 
variation  in  his  own  magnetic  lines  at  Ogden,  Mr. 
Edison  has  constructed  ms  cosmical  telephone. 

"  Thero  are  the  most  wonderful  things  going  on 
in  the  sun's  spote  all  the  time,"  he  says.  '^*  Didn't 
you  ever  see  tiiem  ?  Why,- they  are  beautifuL  The 
disturbances  aro  tremendous.  Bursts  of  hydrogen 
fly  out  of  these  spots  600.000  nules  long.  Awful 
things  happen  up  there.  Tou  can  see  tomn  every 
day  with  my  telescope." 

To  construct  his  telephone  he  has  surrounded  the 
whole  bed  of  magnetic  iron  with  poles.    On  these 

?3les  he  has  strung  a  cable  of  fifteen  copper  wires, 
he  ends  of  this  cable  run  down  into  a  httie  house, 
and  aro  connected  with  the  ordinary  receiver  of  a 
common  BeU  telephone.  The  idea  is  that  the 
surrrounding  of  tiiis  enormous  bed  of  magnetio  iron 
with  the  copper  wires  will  operate  for  the  formation 
of  a  gigantic  magnet  such  as  is  used  in  the  receiver 
of  the  everyday  telephone.  Throuah  this  tre- 
mendous receiver  Edison  says  he  wul  be  put  in 
direct  telephonic  communication  with  the  sun. 
Only  the  communication  will  be  one-sided.  He 
can  hear  everything  that  goes  on  up  thero,  but 
he  can't  do  any  transmitting.  He  believes  that 
every  disturbance  of  the  sun's  spote  will  cause  a 
corresponding  variation  of  his  concentrated  maff- 
netic  hues  at  Ogden,  and  that  this  variation  will  be 
at  once' detected  in  some  way  by  the  receiver  of  his 
cosmical  telephone. 

"  Yes,  sir,"  he  says,  '*  I  can  hear  them  with  this 
telephone.  The  next  time  there  is  any  violent 
changes  in  the  sun's  spote  which  disturbs  the  ina|[- 
netic  lines  on  earth  I  shall  know  it,  and  if 
600,000  nules  of  hydrogen  go  chasing  away  from 
the  sun  I  shall  hear  it." 

The  cosmical  telephone  is  not  yet  completed,  as 
the  wire  stringing  is  not  finished;  but  scientific 
people  other  tiian  Mr.  Edison  will  watch  with 
curious  wonder  to  see  what  success  he  will  achieve^ 

New  York.  0eo.  B.  Soott. 


EDISON'S   KINETOaBAPH. 

[32427.1— YouB  article  on  the  above  subject  in 
the  "  E.  M."  of  June  5th,  is  particularly  interest- 
ing; and  making  all  due  allowance  for  the  natural 
tendency  of  the  American  mind  towards  exagger- 
ated expressions,  there  are,  I  think,  great  possilmitiea 
in  store  for  the  kinetograph. 

Perhaps  your  readers  will  be  interested  in  learn- 
ing that  Edison's  idea  is  not  a  novel  one,  as  two 
English  provisional  patente  have  been  granted  fot 


ENGIJBH  MECH^KIO  AMD  WORLD  OF  BOIENCE :  Ko.  1869. 


Jttbe  19.  IMl.^ 


••  InuaoTaDenti   in   Photognphic    Cunenu,"   in 
■whlii  Om  mm»  object  is  sttuoed.    I  t«f(c  to  Nos. 

aS2,    Ju.    Slh,  1S91,    and   1400,    Jan.    " 

enntod  to  J.  B.  King  w 
F^montli.  In  the  Brat' 
loiBtiMd  plate  IB  caused  to  nvolve  in  an  Intonnit- 
taolmaimei  wotkiiig  in  combinatioD  wiUiaahatta, 
ta  amngad  tliat  when  the  lens  ii  onoovend,  the 
plite  ii  at  rot.  Ths  medunina  eao  be  opentcd 
ij  dock-work  or  eledrio  motor.  The  photogrstihi 
■n  prodoMd  in  a  eontiouou*  lerin,  aboot  jin. 
diasater,  and  at  tatj  denred  rapiditj,  until  the 
«de  ia  completed.  Attar  the  negatiTa  ii 
wndolMd,  a  poiitiTe  ii  produced  in  the  nsoal  way, 
nd  Sie  puta  mad  ai  a  lantem  dids.  The  lantern 
WVrtlWTeBmilar  mechaniim  ta  camera,  whan  the 
jfctoea  throwli  on  the  screen  will  hare  the  exact 
amwiaiifn  of  objecta  In  motion.  Or  enlarged 
pnsti  conld  be  prodoced  from  the  negatiTM,  and 
ued  aomewhat  aitw  the  manner  of  the  well-known 

^e  chief  obji 


Th»  chief  objection 
_ilp0Mit>ilit7  ot  chaoeinfj  thi   , 
to  a  dark  room,  uid  tliu  also  applies  to  Ediaon' 


The  idea  of  aeing  a  long  film  waa 
owing  to  its  man;  diaadvantagea — 
diief  amonnt  which  ia  the  fact  that  the  ■■  cjde 
of  motian '"  cannot  be  completed,  and  the  length 
and  manipnlation  of  film  are  mort  nnmanueable. 

'-  the  iBcond  patent.  No.  HOO  for  "  Imptore- 

■  in  Combination  Photographic  Cameras  and 

IS,"  the  dry  plates  can  be  carried  in  ordinary 

^dee  and  placed  in  the  camera  in  the  nmal 

manner.  Any  moving  objecta  can  be  photographed 
Siereim  in  a  continooua  series  of  pictures,  and  thcae 
can  be  thrown  on  a  screen  by  means  ol  mltaUa 
lenses.  The  mechaninn  opentiag  the  camera  is 
exactly  suitable  tor  lantem  efFecta  needing  only 
efficient  iUominations. 

The  adTBotages  of  mch  a  camera  are  obvious, 
«nd  ita  applications  as  numerous 
and  although  I  could  not  hope  to 
that  the  great  American  inventor  has  done,  yet  I 
will  venture  to  sa;  that  the  ZoBUope  or  "  Zoegtaphi- 
•cope,"  for  such  we  called  it,  wul  play  an  import- 
ant factor  in  the  amusement  and  instruction  ot  the 
ridug  generation. 

I  am  at  present  having  one  ot  these  cameras 
made,  and  will  send  you  a  drawing  ot  same  as 
■oon  as  we  hare  filed  the  complete  spedflcation  at 
tlie  Patent  OSca.  Jebua  Blckle. 

SOLAS  SCLIPBE  OF  iJJSS  6. 

irilh  B~ei 
But  I  noticed  at  Q.M.T.  Sh. 
Lt  the  eclipse  had  begun  probably  from 
0  u  lu  seconds  previously ;  and  at  6h.  25m.  4Ts. 
O.M.T.,  the  clouds  di^pened  mflidently  to  enable 
me  to  aaj  that  the  echpse  was  quite  over.  Kj 
(hroaometer  had  a  losing  rata  of  rather  less  than 
half  a  second  daily  between  Juue  1  and  June  H,  so 
fiiat  I  am  certain  ot  the  times  noteil.  Uy  obeerva- 
toiT  being  in  lat.  61'  20'  3"  North,  and  long.  2in. 
fi9'is.  Eart,  I  inter,  from  the  data  given  m  the 
Kautieal  Abnatiar  tor  Greenwich,  Cambridge,  and 
Oxford,  that  first  and  last  contacts  would  have  been 
nedicted  for  m;  utation  at  dh.  Sm.  15b.  and  Oh. 
2Tm.  Os.  The  observations,  however,  show  a  much 
wider  divergence  from  calculatiDn  than  I  should 
have  expected.  I  used  a  formula  x  .6\  -^  y  .  Si,\o 
Bxpiaes  the  difference  o(  time  ot  contact  between 
Greenwich  and  any  station  diiteiing  <^  L  minutes  of 
arc  in  N.  latitude,  and  n  L  seconds  of  time  in  W. 
longitude,  aod  I  determined  j:  and  y  by  pain  of 
equations  from  the  Cambridge  and  Oxford  times  in 
JFaHfiraf^'iiniiRr,  primarily  for  fint  contact,  and 
secondarily  tor  last  contact.    Tbe  values  I  obtained 

ave  times  for  Liverpool  contacts,  agreeing  vecj 
riy  with  those  ot  the  Almni'ie.  although  Liver- 
Bool  dilTeiBTer]'  widely  iu  both  latitude  and  longi- 
tode  from  Oreenwicb.  A.  Freeman. 

Murston  Bectory,  Kent.    June  9. 

THE  VATUSB  AND  PBOPBBTtES  OF 
THB  STJW. 
[334^.]— In  my  present  paper  I  reBUme  the  sub- 
ject of  my  letter,  wbich  appeared  in  your  issue  of 
llayS,  page  2'29,  in  which  I  said  but  little  on  tlie 
subject  of  my  theory  that  the  light  and  heatwhicb 
we  derive  from  the  sun  is  lenticular— first,  theu, 
given  that  the  light  is  generated  and  confined 
within  the  body  ot  tbe  sun,  and  that  the  surface  ot 
the  sun  is  smooth  like  a  billiard  ball,  we  shoold  be 
immersed  in  an  ocean  of  light,  and  as  light  per  te 
Kives  no  heat,  the  temperatuia  would  everywhere 
be  that  which  now  exists  at  the  poles  ;  but  the  rays 
ot  light  condensed  by  a  lens  are  capable  ol  giving 
heat  even  to  iucandescenco  (and  hare  let  me  remark, 
in  passing.  Nature  never  allows  the  rays  ot  light  to 
end  in  a  focus,  where  the  heat  would  be  so  intense 
that  if  it  came  in  contact  with  an  infiammable  gas, 
it  might  produce  acatastrophe).  Nowthemaximom 
beat  at  our  Eijuator  is  about  l'JO°  Fahi.  The  dist- 
ance from  the  Equator  to  the  pole  is,  I  believe,  in 
■  Straight  line,  say  6,U0D  miles  :  but  on  the  surface 
the  diatauce  is  more  than  thii,  aud  in  an  oblique 


direction  all  the  way :  but  this  obliquity  is  not 
exactly  graduated,  and  hence  the  temperature 
variai  but  little  from  the  Equator  to  about  the 
position  of  Madeira ;  but  when  we  come  to  the 
northern  boundaries  of  the  British  Islea  the  ob- 
liquity increases  more  rapidly  from  thence  to  the 
Pole,  and  the  diminution  of  heat  increases  in  pro- 
portion until  we  come  to  the  Pole,  whare  the  layi 
pan  over  th?  surface  and  no  heat  ia  eliminated. 
This  phenomenon  is  due  to  the  disintegration  ot  the 
rays  and  their  diffusion  over  a  larger  area  of  the 
surface,  and  by  the  rays  beinglhui  disaominated  as 
the  oblinuity  increases,  the  heat  becomes  diminished. 
S'ow.Ido  not  think  anythingcan  more  dearly  demon- 
strate the  lenticular  theory  t£an  this,  oriu  other  ways, 
that  the  heat  we  derive  ia  duo  to  the  condensation, 
or  d(»a  approximation,  ot  rays  in  the  column. 
Now,  it  would  be  an  interesting  subject  for  inquiry 
to  ascertain  to  what  distance  a  lens  is  capable  « 
projecting  light  in  this  form,  or,  in  other  words, 
what  the  tocsl  length  ot  these  lenses  may  be.  Now, 
we  stand,  as  I  said  before,  on  a  part  of  this  column 
whidi  yields  a  lemperature  ol  VliS'  P.,  and  yet  we 
are  95  millions  of  miles  from  the  sun.  Now,  it  is 
obvious  then,  that  U  this  column  ware  one  and  un- 
broken, and  ot  a  pyramidal  form,  its  teimination 
must  be  three  times  the  distance,  at  least,  that  we 
are  from  the  sun  ;  I  would  therefore  suggest  that 
the  column  on  which  we  stand  is  not  one  and  un- 
broken, as  I  think  it  impossible  that  light  can  be 
erojected  such  a  distance  in  one  column ;  but  light 
capable  of  being  projected  to  ao  indefinite 
distance  by  the  intaiposition  ot  other  lenses  on  tbe 
column,  and  on  this  column  ot  light  on  which  we 
stand,  I  Bill  venture  to  predict  that  there  may  be 
found  one,  two,  or  more  lenses  between  us  and  the 
sun,  and  by  means  ot  these  lentes  tbe  heat  may  be 
BO  modified  to  any  temperature  aa  to  meet  the  re- 
lents of  the  ulanot  intended  to  serve,  as  by 


r  perhaps  by  the   decussation 


gthro 


1  lens. 


of  the 


_^ the  mechanism  of 

the  human  eye,  as  well  as,  indeed,  in  many  otiiei 
animals,  where  the  decuseation  tskes  place  in  tbi 
crystalline  lens. 

Although  thoaa  lenses  have  not  been  — •  -'-- 
covered,  I  venture  to  predict  the  day 
distant  when  tbey  will  be,  by  the  impn  .  . 
optical  instruments.  I  would  venture  to  sugf^eat 
that  coloured  glass  should  be  used  as  an  object- 
glass,  as  this  perhaps  might  facilitate  the  discovery, 
and  possiUy  one  colour  may  be  more  effir — '  '■•■ 
this  purpose  than  another.  Certain  it 
these  (lenses)  are  to  be  found  on  every  col 
light  issuing  tiom  ths  sun,  and  they  must,  alto- 
gether, amount  to  thousands,  it  not  millions.  Thus, 
I  have  laid  before  my  readers  my  own  views  of  the 
nature,  properties,  and  attributes  ot  the  sun.  I  can 
only  hope  1  have  made  my  views  intelligible :  but  I 
ttunk  thev  will  be  found  to  be  perfectly  soi 
unassailable,   so   far    as  they  go.     Lastly, 

words  to  the  aasailantotmy  ft        "  ' 

ponder  over  and  treasure  ir 


![  letter,    ^t  hi 


towii 


ouplet : 


IS  didic 


n  fideliCer  artns 

A  NonaKeiutrtan. 


aATBRN. 

[3!!130.]-Os  Friday,  June  5,  at  10  p.m.,  Iht 
planet  Saturn  presented  the  aspect  portrayed  in 
the  subjoined  sketch.  Tbe  instrument  used  was  s 
-I'o  o.g.,  power  :^O0,  air  clear  and  steady,  definition 
fair.  The  followiug  ansa  presented,  in  " 
marked  form,  the  Iwaded  appearance.  Tbe  pi 
ceding  ansa  showed  tbe  same  aspect,  but  li 
decidedly.  Its  appearance  justified  the  theory  that 
the  low  angle  of  illuminatiou  caused  the  irregu- 
larities on  the  surface  ot  tbe  ring  system  ia  cas' 
divided  shadows,  and  thus  bring  the  illuminated 
portions  into  prumioence.    Tbe  eo-called  shsdow 


of  the  Ting  system  on  the  ball  (^ti   _ 
object  dunng  the  present  apparition.  laA  ao  n 
wider  than  lalcnlation  teqnirea  if  the  ring  ■"'* 
were  a  plane)  tends  to  support  the  tbeoly  of  iv- 
face  irregularities,  though  prohfthlf  inch  ara  taiply 
ooncentno.     DiB^[ranunatie  drawmga,  aa  in  sebi 
handbooks,  oertamly  make  tha  ontliocs  too  diUli. 


Totb 


xthe 


of  dondy  matter  —  thaocetksDr, 

likel^T  to  exist  on  the  rmg  system  uonthabal; 
or  possibly  meteoric  partidea,  of  which  Um  mn 
compact  portions  of  the  ring  probablj  oosaU  h 
their  present  stage  of  development,  tbair  nltiBik 
destiny  being  possibly  satelline.  Tha  aboteotK- 
vation  was  fully  verified  by  a  friend. 

Portland.  yr.  B.  Vatttk. 

SATUBH— BBFIJEtOTOBS. 

[3!131.]-No  doubt  Mr.  Petitdidiar  refan  to  q 
description  of  the  sketchj  not  tbe  sketch  ilaslf,  tSt 
the  engraver's  reproduction  of  it  is  hardly  isuigib- 
able  as  a  copy  of  my  own. 

Having  been  a  careful  observer  of  Safam  b 
more  than  fivs  years  on  most  available  nid^I 
coofesa  I  cannot  bring  my  mind  into  the  oa^Aa 
of  a  novice  in  tite  observation  ot  that  planet.  I  «M 
prepared  in  this  way,  and  also  by  many  obiemllMi 
this  year,  to  take  advantage  of  an  exceptional  ai^ 
But  what  I  descril>ad  in  my  letter,  I  am  uuutlsssd 
I  saw— not,  ot  course,  all  at  onoe,  but  all  nlki 
evening  in  question,  which  gave,  as  I  aaid,  an  a* 
common  opportunity.  I  had  not  till  after  Apfl 
:^Oth  sueceMed  in  getting  a  copy  ot  M.  TroavaWk 
interesting  paper  an  the  "  Disparition  Appansli 
des  Anneaui  da  Satume  "  ;  but  I  am  pleaaod  toM 
that  my  observations  are  not  ioconaiatent  wilk  L 
I  was  careful  in  my  letter  not  to  insert  anythjaiol 
whicb  I  did  not  feel  certain  :  bat  I  ahoold  nO«  ui  . 
to  add  an  impression  Chat  the  brightest  partotfts 
ring  U  did  not  run  up  quite  to  the  Cassini  diviBoa, 
but  shaded  oif  rather  suddenly  at  its  outer  edge. 

Mr.  Petildidier  is  surely  not  aware  of  what  bit 
be  done  with  a  first-rate  mirror  ottlHu.,  or  he  wsuli 
not  suppose  there  was  anything  remarkable  in  &r 

refer  him  to  the  ZeoograpUcal  Fragments  of  Mr. 
A.  Stanley  Williams,  bis  observations  ot  tbe  eaask 
of  Mars,  the  notes  on  delicate  shades  of  cdcua 
Jupiter  fB.A.A. /mrn/i^for  April,  1S91),  in  alt' 
which  the  instrument  employed  wae  a  mime  d 
GJin.  aperture,  and  in  tbe  first  a  power  ot  170  oolf. 
I  underatand  that  Mr.  Elger,  in  hii  obaervatioas  it 
Saturn  (MonlM.jyotieti  of  K.A.S.,  L.A.S.  JounJi, 
Jcc.)  and  iu  his  brilliant,  and  by  me  nnapptoa^ 
able,  sctenograpfaical  work,  uses  an  S^in.  miner. 

Lbt  me  advise  Mr,  Petitdidier,  instead  of  nattK- 
ing,  to  pay  attention  to  his  adjustments,  andtokNt 
to  them  often,  if  he  would  get  the  best  rstnlta  A 
will  find  the  spot  and  pin-hole  method  nsetd.  I 
have  two  mounted  mirrors — a  very  fine  "ffilV 
and  a  "Calver  "  which  appears  to  he  a  good  Ma 
I  could  do  nothing  with  tbe  latter  till  I  Sseoml 
that  by  a  slight  error  {not  due  to  Mr.  Calver)fts 
eye-tube  was  not  set  at  right  angles  to  ths  aiarf 
the  telescope. 

For  colour  distinction  I  would  reoommend  tMS 

fractice  in  judging  star  colours  according  to  Ht 
'ronks's  system,  comparing  results  with  Uats  nab- 
lishedin  the  L.A.S.  ,h.«i-nal  and  in  that  olftl 
U.A.A, 

^V'ith  regard  to  magnifying  power,  I  And  thatfts 
longer  I  practise  the  more  I  can  eaa  witti  lov 
powen,  and  the  more,  averse  I  am  to  use  aU^ 
power  when  a  lower  will  do.  Is  my  ciitjo  dnm- 
ing  on  optidans'  catalogues,  or  on  actual  teat,  wSi 
power  ol  his  eyepieces  ?  If  the  former,  let  hiett^J' 
a  Berthoo's  dynamometer.  Among  other  stunlM 
in  store,  he  may  find  that  the  powers  he  has  MB 
using  are  not  so  high  as  he  thinks.  At  leaat,  ttit 
ia  ray  experience.  V 

I  trust  Mr.  Petitdidier  will    oot    think  mt  V 
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o  themulTM.    I  would  ainiplj 

[ood  muif  ihotking  things  an 

OaterlMtn. 


THB  KOON'S  AZIAZ.  BOTATION. 

[3!437.]— The  fact  Out  an  mdepcndent  bodj 
ihould  oomtuitl;  praont  tba  bud«  due  to  lu,  k 
thkt  wa  nerer  h«  tha  oppodta  hemiaphsre  {azcepi 
tba  Izinge  raraaled  ^j  uuatioii),'  ii  an  aatoundiiig 
phanomanon,   of   wmoh   a   rational    npUnatiou 


peich,  Poll;  tamed  npon  the  p«rch,  Qiing  ma  ii 
the  whitsa  of  m;  eves.  Kaw,  the  qa«tioiu  us- 
Did  I  gat  round  Pollj  f  and  doai  Uib  dud  in  th. 
moon  circamgjiste  in  >  like  mumsr  ?  I  have  mj 
opinion,  but  will  leave  the  matter  in  the  bandi  ' 
jour  mora  learned  ooneapondonU  foi  a 


from  the  oentra  to  th«  oiRmmtarODoe  in  anak  am 
make  Tarring  anglei,  with  a  dUmstai  fizodintkl 
bod;  itaaJ— the  oo-ocdinataa  to  which  ^^^ifi 


■cientiBi     Peak  of  TenariSe  doai  not  rotate  on  aa  axia  al  h 


X.  B.  T. 


[32141.]^-8akl.  IUt  muit  haTB  been  affeotedbj 


I  mountain  do  not  change  m  tt^td 

otit,  kltogetharignoringmotvmainapaoa.    nvb 
what  thon  who  tMoh  the  m '-  ---'  -*-'--  ^ 


ihonld  b«  foithoOT 

SeTaral  jean  a , 

mewhioh  completely  latijfii 


an  explanation  Oconrred  to 
led  my  mi"     . 
I  haTS  tberaiDM  preaumed 


mind,  aod  (till    "  It  the  moon  rotate!  oi 
~   -       &a.    What  I  Bid  was, ' 

ment  naed  by  oorreapondent*  to  prove  that  the  m 
rotated  in  about  29  iUj"  would  proye  that  the  dc 


The  rotation  a 


our  earth  from  s 


-bietion  noder  whfeh  the  earth'i  rotation  tenc^  to 
tbw  douM.  I  b«lf«T«  thil  "ilowing"  hai  been 
MtoaUyobaemdandmwMnred.  Now  thiabiotion 
of  the  fidea  <rill  obriaiulj  continue  until  our  euth'i 
Bzia]  rotation  ooneaponda  to  the  moon'i  mean 
pwiod  of  reTolution,  whsn  it  will  ceue  with  the 
I  of  the  lunar  tidea.    The  solar  tides  would 


■tm  e 

probably  be  the  oi 


'   the   1 


't  thinklneedgofnrthBi.    All  your  readera 

lure  to  do  ii  to  aaaume  that  the  moon  wai  at  one 
time  tnmished  with  ooeana,  atmosphere,  and  other 
aeoMaoriea  neceaaary  tor  the  eiiatence  of  a  popu- 
lation, and  the  thing  ta  eiplainsd  by  the  "  earth 
tidea"  producvd  upon  the  moon,  wbooe  naaller 
nuua  woald  offer  leB  leaiitaDoe  to  friction  than  tha 
•arth'i  mon  ponderous  bulk.  Therefore,  I  am  of 
tha  "  orthodox  "  party,  believing  that  the  moon's 
Mtation,  onor/iuf,  has  eniduallv  "slowed  down" 
to  cofiMpoDd  in  period  with  its  mean  ravolntion. 
No  farther  (lowing  ii  DOW  possible.  I  have  never 
*Mn  tha  abova ezphuutioD  elsewhere;  if  it  is  not 
'OiigUial,  I  apologise  in  adnuice. 

Joaeph  Shaward. 

[32i3S.]-I  WOULD  refer  my  fijeod  Mr.  Slade 
{letter  32405)  to  "The  Heavens,"  by  OniUemin, 
last  edition,  p.  118.  Ha  will  fiad  the  subject  dis- 
ouaaed,  and  a  diagram  similar  in  priodule,  to 
hia  own,  bnt  limited  in  size,  and  not  wrought  out 
indetaU.  In  Prootoi'B  "  Old  audNew  Aatronomy," 
part  Tin.,  p.  HI,  a  diagram  ia  given,  along  with 
mch  a  full  and  clear  explaniitioD  as  to  pressut  to 
the  eye,  ••  welt  aa  the  nndarstanding,  the  spitro- 
cboidal  ahanct«r  of  the  moon's  path.  Myuune- 
■ake,  "Ititcheil  "  (letter  32342],  haa  fallen  into  a  not 
unoommon  error  of  doubting  Che  moon's  rotation, 
from  failing  to  ask  himseit  the  simple  quaition  : 
How  do  aatronoman  defioe  it  f  The  moment  we 
recognise  that  by  tha  rotation  of  a  sphere  is  meant  its 

ue  mrroundiiig  space,  we  see  at  ODoe  ttiat  aa  the 
moon  does  io  it  therefore  rotates.  The  beat  drmon- 
itration  of  this  lies  in  the  fact  that,  viewed  from 
the  lun,  or  any  point  eulttde  ita  own  orbit,  every 
partof  its  iorlace  is  presented  to  the  apeotator  in 
each  lunation.  To  uiy  one  denying  that  the  moon 
rotates,  the  fact  that  it  bu  a  night  and  day  in  each 
lunation  must  be  an  am'gma. 

John  Mitchell,  B.D.,F.SA.S. 
Cheater,  Jane  IS. 

[32439.]— Doss  the  handle  of  a  grindatone  rotate 
on  it*  own  axis  ?  Some  of  your  correspondents  say 
Ho  :  Very  well-'let  us  slip  a  wooden  tube  upon  it, 
free  to  turn^  such  aa  ia  found  on  coffee  "iilri  and 
knife-oleanmg  maehinaa,  for  iniitannw.  This  does 
not  slip  round  in  the  hand  when  the  atone  ia  turned. 
Docs  Uie  wood  torn  on  id  own  axis  ?  Surely  not, 
or,  eince  the  operator's  hand  does  not  slip  on  the 
wood,  be  must  also  be  rotating  on  tha  axis  of  the 
handle.  Now,  if  neither  the  wood  nor  the  iron  rotate 
abont  their  common  axis,  they  must  remain 
atAtionory  relatively  to  each  other  aa  regards  rotary 
motion.  Experience  shows  they  do  not :  henoeone 
iJoM  rotate,  and  aa  it  ia  not  tha  wood ;  it  mnitbethe 
iron,  which  rotalea  on  ita  own  axis. 

OUttOD. 


waya  and  means  of  testing  tha  moon's  suppoeed 
rotation  upon  its  axis.  UBairing  to  put  tha  matter 
to  the  teat,  I  atarted  my  little  daughter  Bita  round 
the  dining-table  with  imtiuctions  to  keep  her  eyea 
upon  the  lamp  that  hung  centrally  above.  The 
reault  aeemed  conclusive,  and,  as  Hr.  Allen  stated, 
she  presented  all  aide*  to  papa  and  momma,  who 
were  apectatora.  "  Now,"  said  I,  anxionato  render 
(Uaar  ma  demonstrated  fact,  "  Look  at  me  ;  I  will 
walk  round  polly,  who  ia  winking  on  his  perch"  ; 
and  I  oommenoed,  first  fixing  him  in  the  yellow  oI 
hia  eyas ;  hot  Io  \  another  phenomena  preaent«d 
itNlf— polly  fixed  ma  !  and  ai  I  tuned  around  the 


of  St.  Paul's  rotated  in  24  hours.  "  Soml."  hai 
:  "  nsver  noticed  the  dome  rotatiog."  Probably  ht 
I  has  never  "  noticed  "  his  own  daily  rotation,  though 
between  9  a.m,  and  9  p.m.  hia  head  really  "  boxei 
theoompoaa"  holt-way  round  the  drcle,  pointing 
at  the  one  hour  quite  in  the  opposite  direction  from 
what  it  does  at  the  other.  At  the  same  time,  the 
■oles  of  hia  feet  have  (if  he  hoa  not  bean  prostrated 
by  sleep  in  the  interval)  been  turned  always  to  the 
oentre  of  the  earth.  "  Saml."  asks  if  I  "  can  ahow 
him  "  that  the  cross  on  the  lop  of  the  dome  "  boiei 
.  the  compass."  I  oumol  exactly  show  him  it ;  but 
I  can  tell  him  how  he  may  observe  the  phenomenon 
lor  himself.  This  is  not  a  starry  season,  but  let 
him  on  Bome  starry  winter  night  take  a  look  at  the 

s;™'.'"&x    

IO  long,  take  another  look  at  12  p.m.,  when  he  will 
Bnd  that  It  is  now  pointing  to  a  port  of  tha  beaveni 
90°  round  from  its  former  direction.  This  will  be 
ocular  demanstratioD  to  him  that  the  oampass  hoi 
in  six  honra  been 

will  not  take  much  stretch  of  imagination  to  aup 
pose  that  it  haa  gone  on  boxing  the  oompoas  al 
round  when  he  finds  that  next  night,  about  6  p.m. 
it  is  pointing  again  in  the  first-noted  direction. 
1  may  note,  by  the  way,  that  ""  -~' — ' 

„  ofthe 
British  Astronomical  Association,  Mr.  Qreeo,  in  the 
worse  of  a  paper  on  "  The  Hoon,"  ia  repinted  to 
tiBva  said:  "  Tune  iroj,  doubtleaa,  when  the  moon 
\ad  an  aiiai  rotation,  and  when,  in  oonsequenoe  of 
I  aemi-fiuid  state,  the  attraction  of  the  earth  raised 
opon  her  surface  ■  considerable  tidal  projection. 
nii*  wave,  by  bictton  and  other  retardmg  cansea, 
iventnally  reduced  therotatioD,  tiU  at  last  the  moon 
jraaanted  her  moat  heavy  side  toward  the  earth, 
ind  htr  rotation  <u  a  free  movtmenl  caued  to  tiiil." 


[32443.1-1  Mum  Mton  "  W.  T.  N."  (JHO^ 
p.  357)  that  I  am  not  to  be  set  down  u*  "rtrarafMi 
of  a  causa"  as  to  whidi  I  maymaka  kfow  leattdl 
to  show  that  a  matter  nndn  disnnam'on  is  act  > 
entirely  one-sided  aa  the  moon  ^>pe«a  to  ni.  I 
have  no  partioular  interest  in,  or  opmiau  abool,  tts 
subject;  but  I  have  noted  aoma  nthsr  canM 
thinga  bearing  en  it.  If  wa  draw  a  eirete  catts 
outer  face  of  a  wheal,  no  one  would  HSHt  Bsl 
that  larcls  rotated  oi  a  cirole  on  ita  oim  •xia 
ita revolutioh  around,  ormonaornoUy.ilinMB^ 
as  a  whole  npon  the  axis  of  tha  wheaL  TIaM 
is,  all  the  ports  of  the  circle  are  moving  in  i 
Ql  ooneanbio  circles,  and  certainly  not  lotat 
their  local  centre. 

But  it  the  centre  or  axis  of  tha  Bnall  ai^ia 
made  movable,  as  a  pin  paniDg  throngh  the  bbk 
and  by  square  ends  woTkin^  in  eiooveo,  it  ia  lal 
in   cue   direction ;   then  it  will  mnka  a  nMiN 


'heel,  or  at  the  end  of  bhII 
a  am  audi  aa  nkvUaUni,  m  ' 

nplicated  oonditaona.  Talafta 
to  which  I  refetrvd.    Tagi^ 


[32142.]— THoas  who  question  the  moon's  axial 
ntation  aeem  to  be  treated  in  a  very  pragmatical 
md  offensive  way  (vide  "  Astronomy  without 
llathematics,"SirE.  Beckett,  p.  US,  fifUi  edition). 
They  are  supposed  to  be  incapable  of  uudsrstand- 
ng  the  question  ;  but  do  thoee  who  teach  them 
inderataud  it?  .TudginE  from  their  explauationa 
md  illustrations,  1  would  say  not. 

Botatioo  is  change  of  aspect  or  direction  {  W.  J. 


fford,  ' 


It  we 


efer  t 


g  chugs  uf  aspect  Xt 
Btditfdreatro'    " 


»-ordmateB  token  m  space,       „  

looording  to  the  co-ordinates  token.  Those  n 
>bject  to  the  moon's  axial  rotation,  conceiving  it 
;o  move  in  its  orbit  as  a  bead  running  on  a  strmg 
»ter  ita  motion  to  a  plane  iotvrnal  and  perpendicular 
o  its  orbit,  and  see  no  rototion.  Thoee  who  oonect 
heir  obstinacy,  ignorance,  and  perversity  take,  as 
iir  E.  Becket  doea,  an  external  perpendicular  plane 
iirough,  say,  the  ann,  and  pomt  with  triumph  to 
Jie  fact  that  the  moon  presents  every  point  of  ita 
lurtoce  to  such  plane  in  accordance  with  their 
heory  of  axial  rotation.  But  on  the  same  principle 
he  Peak  of  Taneriffe  oould  be  ssaumed  ia  rotate 
m  on  axia,  or,  indeed,  a  hundred  axes  of  ita  own  in 
-etarenoe  to  external  plouea  taken  in  epaoe.  The 
larth's  motion  round  Uie  ana  thus,  it  referred  to  a 
dane  parallel  to  its  axia  and  external  to  its  orbit, 
vould  show  aa  axial  rotation  on  it  iu  3f)S  doya. 
3ut  con  this  be  supposed  to  be  a  real  motion  ? 
dotation  counot  co -exist  on  two  intersectiog  axes ; 
he  earth  cannot  rotate  on  an  axis  parallel  to  that  of 
ta  orbit,  and  on  that  of  ita  equator  at  tha  some 
ime.  I  leave  it  to  some  of  your  mathematical 
nrreepoudeuta  to  show  that  a  3(i{i-day  rotation  ii  a 


.of  it 


The  true  ctitarion  of  the  phyaiool  tact  of  rotation,  I 
ouceive,  con  only  beestablishad  in  respect  of  anybody 
ndepandeDtly  of  tranalation.  The  earth's  rotation 
huB  is  established  for  it  by  taking  it  as  atationoi^, 
■e.,  not  undergoing  tnuulation.  Taken  thua,  its 
'otation  ia  determined  and  measured  by  the  angles 
vhich  radii  tiom  the  centre  to  the  circumference 
nake  with  a  Axed  line  or  diameter  in  the  body 
tielt.  This  means,  when  thaae  angles  vary,  that 
he  body  ia  an  intlinala  velotnty-ayatem.  The 
noon's  axial  rotation  in  tha  same  way  oanreiUy 
inly  be  pzoTed  by  taking  it  aa  at^tjonary,  Le.,  not 
nnde^cing  banautioik,  aod  dtowiog  tbai  the  ndii 


body,  say  aomawhat  pear-Bhap«d,  it  wooIlaM 
under  the  oonditioiis  ofthe  balloon. 
It  ia,  of  ooona,  poaaiUa  that  if  tha  earth  Mi 


.  ._  ooona,  poaaiUa 

■uddenly  da -materialised,  then 

ita  dow  rotation  on  ita  axis,  thoogh  its  orUt  n 
ishaoge  into  a  straight  line  tilt  it  oonld  sat^a 
ithei  attoohmeut ;  bat  that  woold  not  pnta 
motion  to  be  iudependont  o(  tha  earth,  It  v 
nmpty   a   case   of   momentnm.    Tha  qnai      _^_ 
really  one  dependant  on  the  aspect,  Imkag  M     ^ 
From  outer  spooe  or  from  the  earth,  and  ii  H      ^ 
more  than  one  of  definitions,  except  aa  to  wMb 
the  quasi-rotation  is  a  true  motion  of  tbsiM 
itself,  or  a  pull  round  by  the  earth. 

While  we  ore  effecting  alterations  in  Iha  laii^ 
let  us  leave  the  poor  earth  in  existenoe-iliis'^ 
nlace  enough;  but  let  ua  stop  the  mooi'iM 
tround  it:  What  would  hippan?  If  tbi  ■) 
really  rotates,  it  would  go  on  doing  as,  sdi 
ibonid  get  a  sight  of  the  other  sids  ;  but  it  tt  a^  £ 
pulled  round  by  the  earth.  It  wouhl,  afUrir-^ 
lerks,  hang  suspended  aa  it  is.  Stay,  va  dM 
lava  to  set  up  o  repulsive  force,  or  idse  it  MB 
xime  down  upon  ua.  and  that  would  be  avkVM 
It  haa  been  euggested  that  a  similar  solioal 
liiposcd  of  some  other  moons  that  the  earttc"! 
a  have,  and  that  their  remains  form  ov  p^ 
nouDtoio  ranges ;  but  I  trust  no  one  will  IT* 
Jiampion  that  notion. 

I  thouht  the  libratioD  of  the  i 

Ur.  Slade,  was  das  to  the  an|, 

vithour  Equator,  so  allowing  us  to  lookovalW 
ulge  a  little,  as  it  were. 


LITNAB  BOI.IF8B. 
feel    obligi 

,-_.__-^ in  your  ( 

oUowing  observations  I  made  of  tha  Innai  udlj*  .1 
IS  seen  in  Bombay  on  the  night  ot  Hay  9, 1 
.391.  The'eolipae  was  well  seen,  the  sky  M*  1 
lightly  cloudy.  1 

8.30  p.m.— Slight  smokineaa  on  the  eait  UK  | 
^radusUy  assuming  a  light  tvown  colour  n 
Lbont  100  miles. 

9.2li  p.m.— Umbra  made  contact,  ontcs  adis  »  I 
ight  grey,  with  a  band  of  blue  on  aorfaoe.  ika  I 
brm  of  umbra  was  perfectly  cironlar.  I  oonld  art  I 
nake  out  any  indentations,  my  taleaoopa  baingil  ' 
inly  2in.  aperture. 

9.50  p.m.— About  quarter  of  inrtaoa  obaeaisL 
le  pTfivailing  'ooioniv  in  tha  shodoir  bvng  adtfl 
ed  in  the  west,  and  dark  V 


he  piflvailing  ooionis  in  tha  shodo*  bong  ada 
ed  in  the  weat,  and  dark  grey  in  the  eaat,  thaed 
it  umbra  continuing  reddiah  gny  thronghoot  Oi 


iclipH.    This  part  was  the  only  one 

iny  detail  was  visible,  tha  red  being  ssmplj . 

lera  and  there  with  black. 

10.40  p.m.— Hoon  giving  ansy  fsabla  1M1 
kbout  three-quarter  Mipaed,  tha  raddiah  ooto 
'siled  on  one  aide,  being  sharply  divided  fr 
olack  on  the  othar  ada.  Than  app— aad 
patdua  on  the  red  part,  bat  m  dalafl  waa 
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lai.  1 

jits 


1h«  gnid9-rod.     I  tnat  tbl»  may  oatoh  ths  sys  . .       .  ._.   ,    . _,  „ 

othar  rsodon  who  aia  coaitmctiDg  ths  initraiaait.  ahMp,  Hid  it  wonld  be  qnito  imponildc  to  oompeto  real  gold,»  uiiiu«..v>uu_».u___  khq 

W.  QiLLETF.  with  the  Tropical  lapply  ;  moreoTV,  ths  treea  are  If  it  ironld  be  too  ooatlr  to  empk^  t%ttt_ 

rTjfliol    Vnnn      m   ■-  -' '  -■ J to   t>Il   Slid   bolkv,  that   the   letiiTU   would   be  anbriitate  is  JodnD'egoUpalnt,  or  riMihiid|k 

p.^pi^l^^e'^-^imSrf^rtattk:^*;  only  fr^otioJ^'the  outlay.    Better   to   grow  -hich  i.  made  torn  bSI:  *^  »? 

!ratioDthomOT»balireBi.th8«ttok».o(th«pnmp.  pejjbee  m  a  iwid  hoiue :  they  Kjo  TeryremnneratiTe,       r746fil.]-Pi»no,  to  TfnrlH     T  rtnHdfc 

•nd  U  of  gnat  eeTTioe   on   boOer.foed   pm^  on  il  the  grower  ™«dei  nwff  a  mlway  rtatuMi.  "joe"  touwthe  w-«aUed  "  RoWpii"!,''*! 

(Dginae  nmniDg  at  high  speed,  piereatinK  a  good  ''^°°'  pieparad  Tainiih  for  miziittl  it.    n«nilio|i| 

deal  ot  iMotfing  about  of  the  Talret,  fta.    {Z}Tba       [7463S.]— Oaaa-hudenliiK  Iron.— Thii  qneir  it,batff  it  doemotlutioloag  aa  real  >il(| 

nneanreotlhe   atmoqdieTa   win  nippoit  ifSn.  ol  haa  boen  uawnad  Teir  oftea  in  back  niunben.  oompamtiTely «b«w, and  aliuta  gMiafaifH 

SI)  No  pomp  would  diaw  water  aboTe  "  The  AmateniHaehanlo'BWorkahop,"  and  othm  whib  the  opaatfoa  ia  done  qnieUy,  todaatai 

atwoold  tot«iiit  as  high  aa  jon  lihB  little  booka  will  loatraot  yon  is  thia  matter.  peatad  aa  oftco  aa  neoeaMiy.    I  azpaat  ttafi 


after  it  naa  paued  the  backet.    Abont  2fift.  ii  ai  Eoa.  paint"  ii  what  haa  boen  uaad  batme. 

hijA  aa  a  pomp  can  be  expected  to  draw,  and  the       iiiow  i    n i • > t it UMUl 

eSs««''^'€:X%''5^^;'    -i"W^'a'^iS2Sr^''weH':S"W"al^       r7«62.]-0,«nhot«e.-Ho.  *  aad  » 

«iS^S^1^f^nt  "P"!™^    Natural  Philo-    „,iU^„a^j;^^^^„to1lowi,i^^^S^jo«t  "il«ual'.  for  the  Manj/'-Ore-iho^i:  ] 

*^J^''iJlir^  a    r  tw„        irnnweU,ifa  moderatapohah  iaput  on  aomnch  ing,-cortonly  Sd.oaoh,  and  oontaia  «M(y 

Cambridge.  A.  J.  Daw.       the  better;  now  takeaomibonB-dit,  i.e..  thedoet  yon  wiah  to  know.    TaOiiiun,  Jouni^Yi 

rTM2S.]  ^  Wlmahnrst    Haohine.  — To   Mb.   made  by  bODe-tumm,  alao  in  aawing  ume,  u  long  nilfuri  Office,  London.  1 

BorroBS.— I  find  glua,  to  which  a  amall  quantity    aait  iapret^&na  It  wiUdo.    Get  an  Iron  plate  or       [74662  l—OrMnhonM —Donot  trrfi* 

01niaO)<dUohromateof  potaahhaa  betDadded:,    better aiiU,  a  box  made  of  iron  (turned  up  out  of  mioh  ohMipor  to  nae  aanitaWepaiafflo'Wl 

toijtadmirably     no  way  I  generaUy  doiato    iteet  tarn)  wiU  do,  put  half  your  bone-dart  into  does  the  wk  Tery  fairly.    A^ttagelS 

«nt two  diMi  ol  ttroDS  toown  papat  of  the  Mme   thia,  nowpnt  itoatopof  aoleanflre;  whenit  geta  i,,  hlhI,   in   ii;,ii  iimiil  a iiiiii»ii1ilS 

■^K",°"STif''*"'5^?°"^'"°!  S'«bi.5^mj&»».,«a,i™i,bii»,  s^a"&.ys.'^-^^»; 

•aah  slaaa  plate  W  meana  of  good  flour  paata.    I   take  off  and  aet  ande  to  cool :  whan  cold  or  nearlT  ''  °  ..,„., 

lettheaediythoronBUyonthoBUa^andttenBlnB    ao,  aa  long  aa  yon  can  handle  it,  mix  it  with  the  new  .  .[TJWa.J-OraanhonM.— "  AnMta«"«ifl 

the  boaaea  on  to  the  paper.    Flatea  16in.  in  dia-   bone-duat.    Now  clear  yonr  work  bom  greaae  by  I™  «™1  groMibouao  by  maaoa  <a  hotntel 

meter,  with  16  lectora,  should  give  a  good  Sin.    rabbing  with  a  little  whitine  on  aoms  latf,  nart  ■»  oottage  ruge,  by  laading  a  pipe  tan  mm 

aparkwithont]«e,  orSto  lin.  mth  jm  lOin.  by    oovm^e  bottom  of  yonr  iron  pot  with  the  mixed  top  of  the  boilM  to  the  greenhouiw,  awwg  !■ 

IJin.  8.  BoTTOira.       bone-durt,  pnt  in  yonr  work  »o  that  it  doce  not  '*'™'>*^  to  t*"  "™^™'"  ">"•*■    H*"* 

muatul  Add  ud  amnoonit  iMikiDR.    A  ud  C    "™^  P*^  °'  ^'^^  ^^'  it  is  m  th.  fire  ;  direcUy  °'  iiupipj.  w 

iMuIt    The  amount  of  copper  used  would  be  about   «"a  turn  it  np«de  down  into  the  water , 

the  .am.  in  the  three  caaea.  S.  B«rTo«.  ^a«d  m  U«j^tub  Uke  ™t^an^^  .  ^-^^-- _-_- _^^-^^_...--^^^.j 

[7M28.]  —  Startins    iMioomotlve.  —  If    thit  pattemonit,  a  aort  of  Una  mottle  and  will  boiler,  eo  that,  if  he  cannot  doss  the  tap,WI 

roiat  reflecto  tbM,  to  stop  his-looomotiTB.  the         qnite  hard.     Pau(i™.-U«.a  long  pairof  tonga,  li«lo  f»U  to  work  upon.  H 

TCrhastoahntoffateaw,  and  caanot  determine  isfaraway  from  tubas  possftCT grasp  box       [74653  l-Thermomoter. -Aa   jou  a 

m  whU™toonU«Ta^Yea  will  atop  he  wmaee  the  and  tnmltnpridBdown  q^dllv.'o?™m-'J  lhiJmomete«  f«,m  6d.  upwarda,  a^aat 

waaon  fOT  "backing."    Snppoee   the   locomobve  vouraelf.    Thridea  of  buying  t;u  tfee  bona-  W  no  m^  easy  to  make,  jouhid  bettw  w 

ij^withboth  vJVeaon  a.ede»d  centa.  for  i  tolempcr  it  a  bit.  as  all  nlwia  too  strong.  Y^u  m^rtbc«  S  m£d  thkt  ^Ssp  l^S 

fOTward  gear,  ateam  cannot  enter  Uko  eyliodera ;   There  are  other  ways ;  bnt  this  I  have  seen  done  not  correcUy  graduated,  and  that  it  is  naas 

bi^  a>  there  lauraally  a  htUo  "  lead."  he  reTeraee,    ^j  done  myself  maiy  handled  times.  rfaoeLnM  Vinow  toiheok  the  freamMC 

and  runs  baA  tor  a  sb«b»  or  so   then  rererses  H.  G.  Maw».  £S^  iS^^S  obtaaTthe  SebS^ 

ag«n  and  goea  ahead,  haThig  got  the  valraa  into       Maanfaotoring  Oj>tidan,69,  ClapliamPark-road,  An  alarm  theimometer  can  be  made  tw  ■■ 

"A  F^J^^  h^t  Ht  ™« if'ha''diiiT;  Clapham,  ^  W.  amply  thermometer  tube,  through  the  tiJt, 

diagra^  of  the poutiona  which  the  Talves  CM  take.       [74642.] -Capacity  of  OyUndera.-Although  a  stortlengtt  of  platanm  j™ui™rleab] 

aiagnmoiuiepoK  ™«  w    uu      o  .a™™  ».o.    ^  p„bl^  j,  by  ^^  means  a    difficult  one7it  Another    wire    tipped  with   plabn™.   la 

,,.,„,,      „  ..         ...       „.         ■     ■    .      reqoirw  a  good  deal  of  eiphmation,  and  therefore  'oo^'J   fown   the  owm   anJ  of  the   tal 

^^^il^"::*5^"?*^H-^^    ^f^'    ^    lin  prop<iing  to  aend  neit  week,  the  capacity  of  distanoe  between  the  two  wires  la  ao  adj» 

■*ed  bfthe  Brst  book   of  EucM,  but  can  be   the  hSizontal  cylinder  in  oubio  feet  (or  every  mcb  the  mercury  rises  and  m^«  o™Urt  at  Um 

dodnoedfromBookll.  propB.12andl3.    The  con-    of  depth  at  centre  aa  I  think  this  will  suit "  B  W  "  temperature ;  an  oleotnc  bell  and  batter*  ia  I 

^'^  is  aa  follows  :^oin  the  two  fixed  pointa,    tattef.    Of  counii  I  am  aaauming  the  dimensions  ""  ««»  <*"""■     The  thermometer  i 

AandB.    Dmdo  A  B  mlo  three  equal  parte  at  C    riven  to  be  internal  ones,  and  that  the  ovlindar  is  •--"*-'"■"■" ^ •'• >' 

■ndD.    Produce  A  B  to  E    making  BfieqnJ  to    5o»r  rfght  through  piaotioaUy.  A.GiDD. 

BD.    From  the  centreE,  with  radiuaED.deaciibe  "  "  ' 

adide.     The  dronmference  of  the  circle  wiU  then        [7464 2.] -Capacity   of  CyUnde«.-"B.  W."  ,-xnermomB«r.-ioa  nan 

l»the«thof  tlwniovable  point  in  cuertion   since    may  a«crt*m  the  contend,  of  hB  cylmdai,  by  the  pJ,^-'™e^^^riL.n  a^U^ 

Wis  earily  proved  that  the  straight   Ime  drawn    foUowmgro^e: -Square  U^e  d^^ata^^  Siermomcter,  for  Jou  will  find  it  yery'bw—— 

from  A  to  any  point  of  the  eucnmferenoe  of  this   multiply  by -7854.   This  will  give  mchee  of  sorf  ace ,  ,.  _,.u„ -..fk-ti,  Bcnu*lfl   and    a(BaDni.Hb 

drdeiadouhie  of  the  straight  line  drawn  from  B   co^nentJy  lin.  deep  will  ^tc  oobio  inches     To  ;^^t^h^"i,'„tr«^^  U  vataST;  ta 

to  the  same  Doint.  find  the  contents  of  the   entire  cyhndar,  multiply  "*__  .,  , . . ,  .     jv.  jJLij 

S*3r  C    B    FHi»i         this  by  the  depth  in  inches-viz.,  59Bin.     lln.  dMp  «'"• "'  ''JI.  f -P*^^'  HSt^^-^-SllT!!! 

onm/ji,  \j.  a.  lu^sM..  ',„  ._j|f    v..    w.HOK    iii „  Toi  _  iioi  manner:  Obtain  a  piece  of  tutuiK  aaHBgaaa 

[74633.] -Meotro- motor,       iH.P.,       100    ^ -mS^  WTl'fiYse^  ^27?^  -^^eL  .illloL?  '"7  •»"'  blov.  a'bulb  at  onTSid  iniLi - 

Aiip«ai.-0«t.inly«  would  be ^bli to  oon-    n^^27T+in^a;r^^  I^^  '™"«'  then  wann  the bolbforthopurpeaad* 

■traotauchamotor;  bnt  how  JoiSe  going  to    '■"««'""  ■i"t"i-«n»«»U'»i-  *^""  pmding  the  air  within  ;  then  plunge  the  ap>« 

geta  ourrent  ol  100  ampins  at  iToltpremure  ont       [T4644.]— IiOgarlthma.  — To    "H.   H."— The  of  the  tube  into  mercurr-ae  the  air  cools  the  ■< 

of  a  battery,  I  am  puizled  to  know.    In  the  first  log.  I'69S97  is  nothing  but  a  compact  and  oon-  ctuy  will  rise  in  the  tube  and  take  its  ^tM;! 

plaoe,  the  Wire  or  rod,  with  which  jronr  armature    venientwayof  writing  -  1  +  0-69897,  or- 0'30I03.  murt  bo  repealed  sereral  times  ontfl  the  Wp 

wUl  have  to  be  wound,  will  need  be  at  leaat  ,Vtt>  of   Hence  to  divide  17  byl-69B97  wo  divide  17  by  qnite  full  of  moroury.   The  tube  mar  then  be  M 

aninohinequareaection.  To  wind  thia  comfortably,    0-30103  in  the  usual  way,  and  prefix  the  minus  sign  -  whilst  "till  bot  in  the  flame  of  a  Bun^    III 

you  wiU  need  a  rather  large  armature,  say,  at  least   the  remit  ia  -  fi6'47.  nearly.  Lathis.  *°'^^  t*^  ""^  ""^  mhcal  time  of  all,  lor  ^ 

ufn.  diamster,  6in.   long,   Siemena  H  tyiM.    The  times  oot  of  ten  the  bulb  bursts,  and  thaisaw 

flald-magnets  riiould  be  Sin.  wide,  lOin.  long.  lin.       [74644.] -I.cwarithma.— Thia    juery    is   very  labour  in  vain.    However,  baving  mcoaaded  at  I 

thick,  wound  with  about  101b.  of  the  suns  wire,    omilM  to  No.  74484,  p.  267.    To  divide  1 7  by  the  wa  proceed  to  graduate.     The  fnedng-poU 

laid  on  in  four  atranda  connected  in  parallel,  in    log.  1'69897,  convert  the  latter  into  its  negative  obtained  by  plunging  the  bulb  into  melting let, ■ 

aeiiea  with  the  bruabea.    The  battery  nearcat  to   equivalent  (aa  explained  in  reply  to  above  query,  the  boiling-point  by  inserting  the  bnlb  m  sla 

your  requirements  wonld   be  a  DamsU  cell,  8ft.    p.  278),  viz.,  -  -30103.     Thau  17  -^  -  '30103  wUl  obtained  (rem  boiling  water  at  the  nmmal  in 

aqoan,  uu.  wide,  made  of  atoat  sheet  copper,  having   he  -  G6'4727,  the  answer  required.  T.  S.  B.  sure ;  equal  diviaioosare  then  made  batwan  W 

'u^T^*  "^  ""^  ^^-  '^?^v\*'°-;,,'J"^'^^-'-       [74644,]-LoB»nthm«.-You  cannot  divide  J7  f^jjVf'^^hift  *^"^  *?JIl-i23rt 

dieetot   zmo   innde   Tft.   high,  7ft.  wide.    Thia   w  .  loiranUim  bnt  vnu  ™n  dividn  ithvthn  nrnnW  '™^   '™  Fahrenheit,   VXr   for   Ceotigcade— Uh 

»„jdji,.  1-079 ,011, „do^ IK. „pi™.     j;.';SsS',SSir.S"i,"M"T.."S  ss"'  "!'','»■  '"iSTT-  .S'i^S^a 

S.  BoTTOHK.        ..t.  -Ji  ik.  1 j.i >  "■"-•  boiUno-pomts  are,  reapeotiTely,  32^  and  212".  (TMl 

r7««l       AI    i.i™h         a        »-''<wto"B-       takaoutthelogantlmiof-  100°,  ^T^d  80'   so  Uat  tbiU  are  ISO"  b^H 

[74636.] -Air-Blcnrtiig   Apparatna  -  It  la  jj  .  1.33045  freeiing  and  hoilig  in  the  first  aiample,  lOCpSB 

r.2,'rS:d'sd°.i''.i?irrJ-iSS'iJS  -"-i^ffEL  «>.iidf„d.,.in5i.«ii,d.  ^2.i>.' 

S.'Siir&iri'S'.'Si.'^'.i'jMStte  ■«--'"»'  S.,...  K,S.™!....»»...,,S.E. 

and  a  heavy  weight  aio  uaed.    I  should  think  a       [74045.]— Onttin»    Papm.— I   should   suggest       [746*4.]  —  Amateur   Fhotogrmphr.  —  1 

small  hoy  to  work  the  bellows  would  be  much   two  circular  knives  rotating  in  opposite  directions,  solutions,  if  made  up  as  deacnbed.  should  do 

oheaper.  Ndh.  Doa.        drawing  the  paper  between  them,  the  blades  cross-  well,    except  that    yoa    would 

Bananae   can   ing  ™b '^otS*'.  Sit.  omitted  the  .olphunc  add  and 

«  grown  in  England  to  pay.     In  the  West   .   [74650.-l-PrenerTaUon  of  Fruit. -The  dry-  iT.'^Cd.^x'Sate  ^mewhltl 


Ido^ 

[74fl37.1-Banana     OrowinB. -Bananae  "can  ^g '^»'^''^^'-                              ~"              8^7  omitted  Iha" .olphurfc  add  and  potaSES  ta^ 

n.!iUb^giowninEugUndto?ay.     In  the  West  [74650.-l-PrenerTaUon  of  Frult.-The  dry-  (Ta'^.^^x'Sate  ^mewhltXt  thStx'lSa 

ludiea  they  grow  luxuriously  without  protection  or  lug,  on  the  American  plan,  of    fruits,  is    carried  poH>"i"m  u         '^                               ~"~ji^-  ■ 

artificial  heat.    To  bring  them  to  thia  country  coats  out  in  wire-bottomed  trays,  which  aUde  along  a  ^ "  fi  ^  t^ndTor  iS  moat    30  «iS^T* 

a   mere   trifle.     Here   they   would   reqoiri  glass  wooden  box,  heated  at  one  end  by  a  furnace.    The  "T^^i^if  Kuf^%  nn-  n^Jt™  „^S2^  ^1 

rtmoturea,  ooal,  and  attenlanoe.     U  ^ey  cort  too  distance  (rem  the  source  of  heat  varies  with  the  31'^"'^^  ^nt  ™™  v^^J^'ST^k?* 

mueh  here,  this  must  be  oaoaed  by  importers'  and  degree  of  hnmldity  of  the  fruit.    I  have  eeeu  this  3,    l^Jr^',"     TiV^_;i.  ■  ^  iZ^k  J 

dealer.- charges.                                     ^Eo.^.  at -.rkin^e  Qty.^forget  theaddress.    lean  rXT^^^giit  ^w'tSoiSTtS  3 

(74637.l-BananaOrowlnB.-Th8 importation  getitlor  youif  you  wish.                                Sv.  ^j^,,^   .-i-.-  ._  ^__. -._  _.._'^''^^«^__..   . 

of  this  fruit  is  so  vary  large  from  the  Eaat  and  [746fil.]— Piano:   to  Bogtld.— If   amount   ol  onUlalltf 
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When  circuit  ivS  broken  at  J:  the  same  con- 

.  tions  as  those  of  §  42  are  set  up ;  the  normal 

:  internal  forces  of  M  resume  the  control,  and 

.the  stored  ener^  of  M,  except  what  is  used 

f '  in  heating  the  iron,  through  the  motions  of 

its  ]mrticles,  finds  an  outlet  in  producing  a 

current  in  B,  in  the  reverse  direction  to  that 

of  making  contact. 

44.  Such  a  simple  apparatus  enables  us  to 
study  most  of  the  principles  which  underlie 
induction  coils,  and  their  modem  practical 
sequence,  transformers,  for  it  is  actually  a 
transformer  with  closed  magnetic  circuit'. 
Thus  by  inserting  a  similar  galvanometer  in 
circuit  A,  the  relative  currents  can  be  com- 
pared; by  putting  an  automatic  break  in 
place  of  fc  and  raismg  the  frequency,  a  point 
will  be  attained  at  which  the  galvanometer 
will  remain  steadily  deflected,  if  the  reversed 
•currents in  B can  oegot  into  one  direction, 
hy  commutators.  This  can  even  be  effected 
by  a  process  of  much  theoretic  interest,  for 
by  winding  two  wires,  B,  side  by  side,  and 
-arranging  connections  to  bo  worked  by  the 
break,  one  current  can  be  developed  in  one 
wire  and  the  other  in  the  second  wire  alone. 
This  <^an  be  done  by  using  a  rotating 
cylinder  for  the  break  with  metal  pieces  let 
into  it,  and  springs  on  the  proper  parts  to 
open  and  close  the  several  circuits  as  desired. 
I  made  and  used  such  an  apparatus  for  these 
Tery  experiments  over  30  years  ago. 

45.  I  now  leave  the  purely  electrical  side 
.of  the  subject  to  take  up  the  proof  that  all 
these  conditions  of  electricity  wnich  are  said 
to  need  the  **  ether"  to  explain  are  to  be 
met  with  in  the  ordinary  operations  of  me- 
chanism. If  we  were  to  set  about  starting 
and  stopping  a  steam-enginQ  in  full  connec- 
tion with  all  its  shafts,  belts,  and  subsidiary 
machinery,  should  we  not  have  phenomena 
correspondine  to  those  of  the  **  variable 
period"  of  Sie  currents?  Should  we  not 
hare  **  oscillations,"  stresses,  and  enersy 
jfoing  to  waste  P  In  iact,  the  analogy  womd 
ue  as  complete  as  is  possible  between  the 
conditions  of  masses  of  matter  in  motion, 
and  the  motions  of  invisible  particles  of 
matter.  We  should  have  to  deal  with  the 
•elToctd  of  inertia  and  momentum  and  fric- 
tion. We  have  only  to  transfer  those  same 
ideas  to  the  invisible  atoms  of  matter,  which 
must  of  necessity  be  subject  to  laws  similar 
to  those  of  masses  of  matter,  and  we  need 
dm^nt  no  mysterious  substance,  which  has 
nou6  ot  the  properties  of  matter  so  far  as  we 
really  know  anything  of  it,  but  to  which  we 
.must  attribute  any  property  of  matter  which 
will  enable  it  (in  imagination)  to  do  what- 
HYQV  wa  require  of  it. 

40.  Thr  inidrufilic  cirriut,  however,  gives 
u.^  an  exact  parallel  to  the  electric  current,  I  S 
reproducing  all  its  phenomena  excepting  ^ 
subh  as  are  atomic  functions— viz.,  chemical 
decomposition  and  magnetism.  In  Fig.  7 
we  have  a  diagram  of  such  a  hydraulic 
system  to  compare  with  the  electric  circuit. 

C  C  is  the  continuous  pipe  or  conductor  in 
which  is  inserted  the  source  S,  a  turbine 
which  drives  the  current  of  water,  and  W  a 
similar  turbine  which  does  external  work 
when  driven  by  the  stream  of  water,  expend- 
ing  energy  derived  from  S  and  transmitted 
^v^  by  the  pressure  set  up  in  the  water. 
X»et  this  be  clearly  understood.  We  commonly 
say  the  water-motor  is  driven  by  the  water. 
It  is  not  so ;  it  is  driven  by  fuirgy^  of  which 
the  water  is  the  mere  vehicle.  Just  as  the 
electric  current  expends  no  current,  loses  no 
^electricity  in  any  of  the  work  it  does,  so  a 
hydraulic  current  of  the  closed  type  expends 
^10  water  in  doing  work.  In  Doth  cases 
work  is   represented  by  lowered    pressure 

^nly. 

47.  The  practical  hydraulic  systems  do  not 
present  to  us  some  of  the  phenomena  of  the 
electric  circuit,  but  that  is  equally  true  of 
different  electric  circuits.  The  phenomena 
of  inductance  and  magnetance  are  of  com- 
paratively recent  discovery,  and  of  quite 
iQO&fii  practioi.!  moment,  because  they  were 


scarcely  noticeable  in  practical  applications 
till  we  required  to  transmit  large  currents. 
These  being  actions  of  energy  outside  the 
current  circuity  and  storers  of  energy  by 
means  of  stresses,  it  is  easy  to  see  why  they 
are  not  present  in  practical  hydraidics;  in 
fact,  t^ey  have  no  representatives  except  in 
the  smaU  compressibility  of  water,  and  the 
slight  expansibility  under  pressure  of  the 
metallic  pipes.  But  we  can  easily  put  them 
into  the  hydraulic  system  and  trace  out  their 
action ;  this  is  done  to  some  extent  in  prac- 
tical hydraulics  by  the  use  of  the  accumu- 
lator, but  for  theoretical  purposes  wo  have 
only  to  conceive  that  the  conducting  pipe, 
instead  of  being  perfectly  rigid,  is  to  some 
extent  elastic. 

Returning  to  Fig.  7,  the  full  line  around 
the  circuit  represents  a  "pressure"  in  the 
circuit,  or  it  may  represent  ibn  expansion  of 
the  supposed  elastic  pipe  due  to  pressure. 
This  pressure,  shown  upon  gauges,  equal  all 
along  the  circuit,  when  no  work  is  doing,  is 
the  analogue  of  the  zero  potential  shown  by 
electrometers  along  an  electric  circuit. 
Potential  being  t^e  pressure  corresponding 
to  E.M.F.,  and  measui*able  in  volts,  is  the 
perfect  analogue  of  pressure  in  hydraulics. 
Electrometers  are  the  counterparts  of  pres- 
sure-gauges, and  their  zero  is  equivalent  for 
present  purposes  to  the  initial  pressure 
existing  m  the  hydniulic  circuit. 

48.  Set  the  turbine  (in  which  we  assume 
no  slip)  in  motion.  For  each  rotation  of  its 
axis  a  unit  quantity  of  water  traverses  every 
section  of  the  circuit.  It  is  the  analogue  of 
the  unit  quantity  of  electricity,  and  the  cross- 
lines  in  0  are  meant  to  convey  this  idea. 
This  applies  to  steady  currents.  But  we 
have  here,  as  in  electricity,  a  variable  period 
in  whicii  true  current  has  not  been  pro- 
duced. 

The  first  effect  of  action  of  the  source  is  to 
disturb  the  uniform  pressure,  and  to  convert 
it  (as  compared  to  zero)  into  a  -t  and  -  pres- 
sure, exactly  as  happens  in  tl^  electric  cir- 
cuit. The  full  zero  line  is  converted  into  the 
dotted  line  I,  the  exact  analogue  of  the  slope 
of  potential  explained  §§  31 — ;>4  and  Fig.  2. 
The  turbine  corresponds  to  tlie  junction 
surface  of  zinc  and  acid,  sending  enerffy 
by  means  of  stresses  and  current  into  ine 
circuit. ' 


morning  of  the  14th.  She  will  be  FuU  at 
Ih.  54*1  p.m.  on  the  2lBt,  and  enters  her  Last 
Quarter  at^h.  32*7  a.m.  on  the  2Sth. 


Day  of 

Month. 


1 
6 
11 
16 
21 
28 
31 


Moon's  Age 
at  Noon. 


Souths. 


bays. 
24-8 

a-3 

5-3 
10-3 
15-3 
20-3 
26-3 


h. 

7 
0 
4 
7 
♦12 
4 
8 


m. 

56-2  a.m. 
24*3  p.m. 


18 
47 
36 
15 
28 


1 

7    „ 
1  a.m. 
6 
9 


>> 


i> 


it 
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Tlie  Son. 


I 


1 
6 
11 
16 
21 
26 
31 


At  Greenwich  Mean  Noon. 


Souths. 


h. 
0 
0 
0 
0 
0 
0 
0 


m.  8. 
3  31-97  « 
26-88 
12-93 
47-58 
9-12 
16-61 
9-78 


4 
5 
5 
6 
6 
6 


Right 
Ascen- 
sion. 


If 


h. 
6 

7 
7 
7 
8 
8 
8 


m. 
40 

1 
21 
41 

2 
21 
41 


B. 

33 
10 
39 
67 
1 
51 
27 


Declina- 
tion 
North. 


o 

23 
22 
22 
21 
20 
19 
18 


I 
42 

i 
23 
29 
27 
17 


H 

38 
35 
41 
16 
48 
45 
36 


Sidereal 
Time. 


h.  m.    8. 
6  37    0-58 

6  66  43-37 

7  16  26-16 
7  36    8-94 

7  66  51-73 

8  16  34-52 
8  36  17-30 


*  Early  morning  of  22nd. 

The  Moon  will  be  in  conjunction  with  Venus 
at  llh.  a.m.  on  the  4th  (Venus  2*»  7'  S.)  with 
Mercury  at  Ih.  a.m.  on  the  6th  (Mercury  1"  52' 
S.) ;  with  Mars  at  6h.  p.m.  on  the  6th  (Mars  -i* 
43'  S.)  ;  with  Satnm  at  lOh.  p.m.  on  the  10th 
(Saturn  3'  25'  S.)  r  wid  with  Jupiter  at  7h.  p.m. 
on  the  24th  (Jupiter  3"  67'  N.). 

When  our  Notes  begin,  the  Moon  is  in  Aries, 
but  she  passes  into  Taurus  at  5h.  a.m.  on  the 
2nd.  She  is  travelling  through  Taurus  until 
half  an  hour  after  Uie  midnight  of  the  4th,  and 
she  then  quits  it  for  Gemini.  Here  she  remains 
until  Ih.  a.m.  on  the  7th,  when  she  enters 
Cancer.  By  4  p.m.  on  the  8th,  she  has  crossed 
Cancer  and  entered  Leo,  over  which  constellation 
she  continues  to  travel  until  4h.  30m.  p.m.  on  the 
11th,  at  which  hour  she  leaves  it  for  Virgo. 
Her  journey  through  Virgo  does  not  terminate 
until  9h.  a.m.  on  the  15th,  when  she  quits  it  for 
Libra.  Having  traversed  Libra,  she  is  found  at 
7h.  30m.  a.m.  on  the  17th  on  the  Western  Edge 
of  the  Northern  Spike  of  Scorpio.  It  takes  her 
exactly  twelve  hours  to  cross  this ;  and  at  7h. 
30m.  p.m.  of  the  Sunday,  she  emerges  in 
Ophiuchns.  Here  she  remains  until  6h.  a.m.  on 
the  19th,  and  then  crosses  into  Sagittarius.  She 
quits  Sagittarius  for  Capxicomus  at  3  p.m.  on 
the  24th,  and  Capricomus,  in  turn,  for 
Aquarius  at  Oh.  30  a.m.  on  the  23rd.  She 
eroeses  the  boundary  from  Aquarius  to  Pisces  at 
6h.  a.m.  on  the  26th.  Journeying  over  Pisces, 
she,  at  9  o'clock  the  same  night,  enters  an  out- 
lyvng  part  of  Cetus,  through  which  she  is  travel- 
ling until  7  p.m.  on  the  26th,  when  she  re-enters 
Pisces.  This  is,  however,  only  to  plunge  for  a 
second  time  into  Cetus  (another  outlying  portion) 
at  6h.  p.m.  When  she  finally  leaves  this  second 
outlier  of  Cetus,  which  she  does  at  midnight,  it 
is  to  come  out  in  Aries.  It  takes  her  until  10 
a.m.  on  the  29th  to  traverse  Aries,  and,  at  the 
hour  just  named,  she  enters  Taurus.  She  is  still 
in  the  Eastern  Confines  of  Taurus  at  midnight 
on  the  3l8t. 

KereorF, 

In  the  sense  of  southing  before  the  sun,  \b  a 
morning  star  up  to  the  6th ;  and  at  6  a.m.  on 
the  7th  comes  into  superior  conjunction  with  the 
sun,  after  which  he,  of  course,  becomes  an 
evening  star.  His  dimeter,  which  is  only  5'-' 
on  the  Ist,  very  slightly  dimimshes  up  to  the  time 
of  his  conjunction ;  only,  however,  to  increase 
again,  almost  invisibly,  to  6-8"  by  the  end  of 
July.  It  is  nearly  9  o'clock  in  the  evening  ere 
besets,  during  the  fourth  week  in  the  month: 
but  it  is  doubtful  whether  he  will  be  easily  iom 
over  the  W  N  W  horizon  after  sunset,  owing  to 
the  brightness  of  the  twilight. 


The  method  of  finding  the  Sidereal  Time  at 
Mean  Noon  at  any  other  station  will  be  found  on 
p.  367  of  S^ol.  Lit.  Spots  and  facula)  should  be 
watched  for  whenever  the  sun  is  visible,  as  solar 
activity  i»  now  rapidly  developing. 

At  midnight,  on  July  3rd,  the  Sun  is  in 
apogee ;  that  is  to  say,  the  earth  is  in  that  part 
of  her  orbit  where  she  is  furthest  from  him. 
Accepting  the  official  solar  parallax  of  8*848",  the 
centres  of  the  Earth  and  Sun  must  at  this  instant 
be  separated  by  an  interval  of  93,941,976  miles. 

Until  July  22nd  there  is  no  real  night  in  any 
part  of  the  United  Kingdom. 

The  Uoon 

Is  New  at  3h.  68*9m.  a.m.  on  the  6th,  and  enters 
her  First  Quarter  at  6h.  28*9m.  in  the  early 


1 
6 
11 
16 
21 
26 
31 


Bight 
Ascension. 


h. 
6 
6 
7 
8 
9 
9 

10 


m. 

10-1 
67-7 
44-4 
27-5 
6-2 
40-4 
10-6 


Declination 
North. 


24 
24 
23 
21 
18 
15 
11 


3-0 

6-9 

2-3 

0-8 

19-8 

15-2 

69-3 


Souths. 


h. 
II 
0 
0 
0 
1 
1 
1 


m. 

33*2  a.in. 
1-0  p.iA' 
27-9 
51-2 
10-1 
24-6 
351 


>i 


II 


A  study  of  the  above  ephemeris  will  show  tW 
Mercury  will  start  in  the  confines  of  Gemim 
(from  a  point  a  little  to  the  N.£.  of  i|  Geminoram), 
traverse  tiie  whole  of  that  oonsteUation  and  that 
of  Cancer,  and  be  found  in  Leo  at  the  end  of 
the  month.  He  will  be  a  very  little  to  the  nocth 
of  R^^oB  on  the  SOth ;  and  will  hi  in  oqb- 
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upon  th*  gronDd  at  the  plane  in  quMlion  vera 
wlowad  to  ramun  npoD  Ihs  ground,  no  drop  of  it 
paimng  into  the  Mol  or  Brapwating  into  tn«  air, 
the grqiuul  vould be  ooraied  by  ala; er  o(  water 


are  talking  or  reading  aboat  inohM  of  ninf  alL 
(1)  That  "  rainfall "  incladee  all  kinds  of  water 
nuling  in  anj  form  from  aii  to  earth — rain, 
■now,  hail,  hoar-fcort,  and  dew.  (!)  That  an 
inch  in  depth  of  rain  meana  about  !00  tons 
wejeht  ol  water  fallen  npon  an  acre  of  groand. 

"&«  rainfall  variea  greatly  dnriog  giren  periods 
of  time,  and  especially  with  given  placw.  Here 
we  Ota  only  note  ene  or  two  points  in  connection 
with  local  TariatlMU.  Tim  arerage  annual  rain- 
Ul  for  the  whole  ol  the  British  lalea  ia  about 
36in.  For  London  it  ii  about  24iD.  The  rain- 
fall in  the  British  lalss  i«  greater  in  the  west 
than  in  the  east ;  is  greater  in  the  north  than  in 
the  south.  This  ditterence  is  probably  depend- 
ent upon,  as  it  is  cerUinly  connected  with,  the 
more  tnonntainoos  nature  of  the  weet  and  of  the 
north  M  compared  with  the  east  and  with  the 
south.  The  mountains  attract  the  floating  cloud 
vaponrs  in  the  form  of  raio.  The  place  in 
England  where  the  rainfall  is  greatest  is  near 
Saathwaite  ia  Camberland :  here  the  yearly 
average  i«  ISSin. 

Bat  Utis  ]6fiin.  of  rainfall,  great  aa  it  is  com- 
pared with  the  24in.  of  London,  is  small  oom- 
pared  with  the  i&infall  in  tropical  regions.  In 
those  last  200in.  is  common  enough;  but  the 
Khan  Hills,  some  100  miles  north-east  of 
CUcntta,  are  the  rainiett  place  in  the  world ; 
Uisre  the  yearly  rainfall  is  some  SSlio.  Upon 
the  other  hand,  there  are  rainleea  regions,  ioch 
aa  Uie  desert  of  Sahara. 

Of  oonne,  rain,  when  it  falls  upon  the  earth, 
doe*  not  lie  thereupon  in  a  constantly  and 
uniformly  increasing  layer.  It  runs  oS  the 
nr&ce  luUees  the  siuface  is  level.  It  evaporatee. 
Above  all,  it  sinks  into  the  ground.  Only  t^ 
the  Die  of  a  rain-gauge,  such  as  that  shown  in 
Fig.  20,  can  the  isiofall  be  measured.  F  isa 
fnmiel,  and  V  is  a  vessel,  both  of  metaL 
Obvionaly  almost  the  whole  of  the  rain  tailing 
upon  an  area  of  the  ground  equal  to  that  of  tHe 
opening  A,  can  here  be  collected  in  V,  and  it 
■ntgected  to  almost  no  evaporation. 

Bat  the  ordinary  rain  not  caught  by  a  rain- 
gange  runs  oS,  evaporates,  sinks.  Above  all, 
as  I  wrote  above,  it  sinks  into  the  ground,  some- 
time* to  great  depths.  Alvaya,  in  making  its 
way  through  the  eiuth,  the  rain-water,  now 
gradating  towards  spring  water,  carries  along 
snapended  and  dissolved  matten,  and  the 
greater  the  depths  to  which  it  sinks,  and  at 
which  it  works,  the  larger  the  amount  of  soluble 
matter  it  dissolves.  For  in  the  first  pla(»  the 
greater  the  depth,  the  greater  the  number  of 
rocka,  and  therefore  the  greater  the  i^tiantity  of 
Mdnble  matter  with  whi<£  the  water  comes  mto 

Socmet  or  later,  the  water  that  has  been 
m^fcijig  its  way  undergronnd  cornea  to  the  surface. 
Aad.  then  itis  spring  water,  to  the  consideration 
U  the  geologicu  action  of  which  we  now  pase. 

Horeorer,  at  greater  depths,  and  ander  the 
greater  preeanre  that  occnn  at  those  depths, 
water  can,  and  doee,  dissolve  proportionately 
larger  amoonts  of  the  gases  it  encounters,  and 
Mpedally  of  the  all-important  carbon  dioxide. 
(b}   The  Action  of  SprtnE- Water. 

From  that  which  has  been  said,  it  is  clear  that 
the  action  of  spring-water  will  be  still  a  con- 
tinnatjon  ol  the  process  of  denudation  and 
tnnaterence.  The  spring,  in  its  course,  will 
wear  away  and  disaolve  the  rock  msterisls  of  its 
hed  and  banks.  And  it  will  do  this  the  more 
efbctively  in  both  ways.  For  as  the  volume  and 
velocity  of  spring-water  are  both  greater  than 
thoM  cJ  rain-water,  much  more  rock  material 
will  be  carried  away  in  suspension  by  the  springs 
than  even  by  the  rain.  And,  again,  the  chemical 
action  ol  spring-water  is  much  greater  than  that 
of  rain  ;  for  it  contains  much  more  solid  mattai 
in  eolntiaD,  and  especially  is  likely  to  contain 
much  more  free  carbon  dioxide  gas  in  solution. 
And  this,  as  we  saw  in  the  last  chapter,  enables 
water  to  dissolve  oalcinm  carbonate,  which  is  not 
■otnbla  in  water  that  contains  no  free  carbon 

Whflit  tlM  larger  part  of  the  geological  work 
done  bjr  nin  and  by  spring- water  ia  denudation 
-"— — tatMtoe,  aoertain  amount  of  depoaitioi 
ll  moit  also  take  plooe.    Sometimes,  the 
'n  aolntion,  ia  spring- 


it  cnstallisea  oat  in  the  solid  form.  Eepedally 
is  this  crystallisation  and  deposition  of  solid 
matter  likely  to  occur  in  the  cue  of  ealcium 
carbonate  in  one  or  other  of  its  forms — chalk, 
limestone,  marble.  For,  as  we  have  noted 
ll  times,  this  salt  is  insoluble  in  water  that 
lot  also  contain  free  carbon  dioxide.  Bat 
as  a  spring  goes  bubbling  along,  the  carbon 
dioxide,  that  is  the  chief  cause  ol  ite  bubbles, 
tx  ofi  from  it   into  the  air ;  and  this  the 

I,  seeing  that  this  carbon  dioxide  hal  been 

dissolved  underground  and  uoder  pressure. 
When  the  water  comes  ap  from  subterranean 
depths  to  the  surface  of  the  ground,  the  caM  is 
similar    to   that   of     an    open    soda-water   or 


the  gai,now  escapee. 

From  whichever  of  these  two  causes  it  may 
be  that  the  free  dissolved  carbon  dioxide  escapee, 
the  result  is  the  same,  as  far  aa  any  calcium 
carbonate  in  solution  is  concerned.  This  salt 
will  be  at  once  thrown  down,  or  precipitated  in 
the  solid  form.  A  particalar  case  of  this  depoai- 
tion  of  caldum  carbonate  and  the  formation  of 
calcareous  deposits  occurs  in  stalactites  and 
stalagmites.  These  occur  in  caverns  in  districts 
rich  in  springs. 

Spring   water,    impregnated     with    caldun 


■ptiag,  aa  it  hntrie*  on  to  fonn  port  of  some 
nver,  deposits  by  the  way  quantities  of  the  solid 
matter  that  it  has  worn  away  and  tnuuferred. 
The  springs  empty  into  rivers.  The  gecJogicul 
work  of  rivers  will  occapy  as  next. 


nrsuLATnrG  svspenbion  poz 

AKC  LAHF8. 

THE  insulating  suspension,  as  shown  in  Uie 
annexed  illustration,  ia  the  invention  of 
Ur.  James  Raebom,  of  Glasgow.  It  is  weD 
blown  that  In  damp  weather  there  is  considerable 
leakage  to  the  framee  of  even  the  beM  con- 
itmcted  arc  lamps,  and  to  prevent  this  leakage 


carbonate  and  free  carbon  dioxide,  ia  flowing 
over  the  roof  of  a  cavern  and  filtering  through 
the  fissures  in  its  roof.  As  drop  by  drop  Ae 
water  finds  its  way  to  the  lower  inner  eartace  of 
the  cavern  roof  and  hangs  there,  its  free  carbon 
dioxide  evaporates,  and  the  calcium  carbonate  is 
diipoeited  on  the  margin  uf  the  fissure  or  of  the 
bole,  and  thus  the  oommencement  of  a  stalactite 
{'I,  Fig.  21)  is  formed.  This  process,  repeated 
through  months  and  years  and  centuries,  at 
many  points  in  the  same  cavern,  results  in  the 
wonderful  stolactitic  caverns  (see  Fig.  21)  of 
limestone  district*.    ffraXaffiiai  (stallosso) ,  I  drop. 

Ueoerally,  immediately  underneath  a  stalactite 
is  found  a  smaller  rod  of  calcareoua  matter,  grow- 
iug  upwuds  from  the  cavern  floor.  This  is  due 
to  some  of  the  drops  of  spring-water  falling  from 
the  roof  of  the  cavern  before  all  their  free  car- 
bon dioxide  has  been  given  ofi,  and  before  all 
their  dissolved  caldum  carbonate  ho*  been  de- 
posited. Upon  the  floor  of  the  cavern,  the  pro- 
ceaa  interrupted  on  the  roof  by  the  falling  of  the 
drop  is  continued  and  completed.  Hence  there 
results  an  upgrowth  oE  calcareoua  matter  or  s 
stalagmite  (int,  Fig.  21]  from  the  cavern  floor. 
<tTaXaiii.i  (stologma),  a  drop.  Sometimes  the 
ages  ttooogh  which  this  action  continues  last  so 
long  that  stalactites  and  stalagmites  meet,  and 
form  vertical  pillars,  reaching  from  caTem-rooi 
to  cavern- floor. 

Even  more  freqnent  and  more  extensive  in  iti 
eSecLs  thui  the  deposition  of  solid  matter  ori- 
ginally held  in  solution  by  spring-water  is  the 
deposition  of  matter  held  in   solution.    Eier; 


going  to  earth,  this  suspension  baa  bees 
constructed.  As  is  self-evident  from  the 
drawing,  the  weight  oE  the  lamp  hanging  on  the 

hook  is  borne  by  the  bolls  iiuide  the  hollow 
casting,  the  balls  being  made  of  a  bard,  in- 
snlatiiig  material,  such  as  glan  or  porcelain ; 
thus  the  part  of  the  auspensiou  which  forms  the 
insulator  is  protected  from  rain  or  snow,  giving 
a  high  electrical  iosabition  in  all  weathers. 


EDOAB  AVD  MILBTT&N'S  IHPB07B9 

BATTSRY. 
A  N  improved  voltaic  battery,  the  chief  feature 
-i\-  of  which  is  the  use  of  aluminiam  as  the 
positive  plate,  has  been  patented  by  Kir.  I^^gat, 
of  Canterbury,  and  Mr.  Milbucn,  of  Newcastle- 
on-Tyne,  the  special  object  being  the  production 
of  a  portable  battery  suitable  for  minera'  lamps. 
The  cells  may  be  either  double  Quid  or  ninela 
fluid.  A  double  floid  cell  may  bo  eonstractod  by 
means  of  an  aluminium  plat(<,  which  dips  into  a 
solution  of  ammonium  chloride  aud  byi^ochloric 
acid,  with  or  without  the  nddition  of  sulphuric 
acid,  and  a  carbon  cylinder,  which  dips  into  a 
solution  of  sodium  chloride  and  nitric  acid,  or  into 
nitric  acid  onW,  or  into  a  solution  of  potassium 
bisulphate.  The  two  lii^uida  are  Bcpaiuted  from 
each  other  by  a  porous  partition,  as  nsoal,  and 
the  whole  ia  contained  in  a  cell  of  ebonite  or 
other  suitable  material.  A  single  Quid  cell  may 
contain  a  carbon  electrode  and  an  aluminiam 
electrode,  which  dip  into  a  cell  containing 
ammonium  chloride,  hydrochloric  acid  and  water, 
the  ^uminium  electrode  or  plate  being  prefer- 
ably placed  in  the  centre,  while  two  carbon  plates 
are  pkced  right  and  left  at  a  suitable  distance 
from  the  alnminium  plate,  and  ore  connected 
with  each  other  externally,  eo  as  to  form  on 
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Fia.  I.— Dsb«ednt'*  Buoww^  Tttermomatu. 


Fia,  2.— Diignm  of  BuoKopic  Thermometer. 


the  bandia,  «•  ihown  >t  A,  nbont  Siio.  in  length, 
and  hftilng  &  nrj  Uui±  farmla  on  the  and.  (i. 
ring  oat  from  Ulb  end  of  a  piece  of  gu-pipe  mekei 
an  wtcaltonttronile).  Next  boie  m imallhole abouC 
\V>-  diameter  through  iti  entire  length,  hsTina  the 
wper  end  oounter-braed  Jin.  in  diunetcf  &nd  &bai;«t 
Hn.  dMp.  Now  on  the  end  of  the  fsmite  drill 
Mne  null  bole*  equidiitMit  Irani  OMh  other,  ud 
inaot  nma  stael-wire  pronga. 

Fot  tbi  plunger  to  releeae  the  work  I  Tued  a 
UtOe  Inmm  rod  bkriog  ftn  Mom-ih^ped  tip,  mah  u 
laJfai  nw  for  banner-roda  and  amall  cortaini.  Tltii 
foam  of  tip  is  azoelleDt,  for  it  will  not  acr&tch  the 
week.  OatathreadonthotopNidof  theplnnger- 
md,  and  aoiew  it  into  the  cap,  a*  diowu  at  B. 
Hava  the  rod  long  snoagh,  lo  that  the  spiral  spring 
wminantlMeap  pcaaeed  back  Jin.  Innn  the  main 
kodf  ota»  handle.  It  ia  a  good  plaii  to  torn  a 
littb  nofre  m  the  nnder-side  of  the  cap  jnat  the 
dJameMg  of  tb«  •pting,  ■□  m  to  bold  it  in  poaitioD. 
nia  pnaiga  ihonld  be  about  iia.  longer  fluui  the 
^m^K-tqi,  and  filed  back  for  [in.  or  more  to 
Shaip,  Jlat  p^t*.  (I  uae  the  word  Jlal  in  the 
MUa  of  that-tdgtd).  Thia  form  is  much  better 
ttMn  roBnd  poima,  for  the  marks  left  will  be 
MUmIj  p«MWtfbI«.  To  use  this  tool  to  the  beat 
■ctrcaiag^  hold  it  In  the  left  hand  and  strike  the 
■waik  flrnlT  and  siinafdj  with  the  Uir««  prongi, 
and  after  tma  patteni  is  varnished  simpty  pres*  we 
•^  B  Witt  the  thomb ;  this  will  cause  the  plonger 
to  pnM  the  pattam  in  a  point  exactlr  equdistant 
liafwaaD  the  three  points,  and  release  it  atone  with- 
out iBJnn.  This  tool  is  aomething  I  bad  never 
o,  tmt  had  felt  the  need  of,  and  aolnads one  for 


the  elevation  of  the  temperature,  t'oa  ucond  terer 
arm  will  increase  in  weight  t«  the  detrimmt  of  the 
first.  It  will  therefore  dsacand,  and  we  shall  here 
have  a  ntilfmhle  force.  If  caire  be  taken  to  select 
for  an  expannble  bodj  a  material  not  subject  to 
molecular  variations  of  stmcture,  it  is  clear  that  to 
&  same  eleration  of  temperature  there  will  always 
correspond  a  like  eipanemu,  and  theretorB  a  eame 
motive-force. 

The  body  employed  la  mercury,  the  fluidity  of 
which  perfectly  adapts  it  to  the  conitnictioo  of  the 
appantW,  and  the  uniformity  of  expansion  of 
which  Beourea  a  perfectly  rwuiar  operatioa.  More- 
over, the  BTsat  deoaity  of  Uiis  metal  gives  a  great 
increase  of  force  for  a  slight  increase  of  tempera- 

In  principle,  the  banscopio  thermometer  devised 
by  Mr.  Debaecker  is  therefore  an  ordinaly  thermo- 
meter held  in  equillbliUD  tif  meansof  ahoriiontal 
axis  pasmng  tfannuh  its  centre  of  gravity.  It  the 
temperature  rises,  the  merco^  vriu  expand  in  the 
thermomettic  tube,  which  will  become  more  weiEbty 
and  will  incline.    In  case  the  temperature  falls,  a 


BASOSCOPIO  TSKaHOXETSS. 

TTP  to  tbe  present,  all  thermomet<rri,  other  than 
\J  meroorial  and  aloohohc  ones,  have  gensnlly 
1m«d  based  apon  the  prindple  of  the  defonnatiiin  at 
a  body  by  expansion.  The  inatmment  that  may  ba 
ngaidaa  as  the  ^pe  of  this  kind  Is  Bngnet's 
mttalUo  thannometar.  Tbeaa  apparatms  all  offer 
Sm  same  inoonvanlence ;  after  onaiBtiniF  a 
kigUioftima,  tl 


The  prindple  upon  which  tbe  boroscopic  thermo- 
leter  u  baaad  bemg  true,  it  might  be  eonstnioted 
ot  IA  matE  dimensions  as  poauUe ;  bnt  what  is 
'  in  theory  ceases  to  be  so  in  practice  whan  It 
■ary  to  diqrase  of  an  apraedable  force  in 
order  to  rMder  the  apparatus  sufficiently  sendtive, 
and  to  compensate  for  the  work  absorbed  by  the 
movement  of  the  parts. 

The  inventor  was  thenlore  led  to  give  the  mer-    i 
cnrial  reaarvoir  quite  large  dimeumoDS,  in  order  that 
the  weight  of  the  volume  expanded  might  have  a 
value  capaUe  of  actuating  tbe  apparatus.    We 
shall  calculate  this  value  further  alon^. 


fta  stnutora  of  it,  so  that  tlw  same  variation  of 
tenperatnn  no  longer  affects  it  in  the  same  way 
ttat  H  did  at  ^  time  that  the  apparatus  was 
pirdaated.  The  readings  are  therefore  no  longer 
Booorate,  and  the  eflecb  becoming  marked  in  the 
lou  mn,  the  insfanment  Is  pat  out  of  service. 

The  object  of  thsimometem  of  this  Und  is  to  ob' 
tUn  the  displaoraaant  of  a  moTaU«  obioct  (saf  a 
noadle)  eapaUoof  beiwaadly  aeenatadfatanoe,  or 
to  MtaUish  oontacta  with  determined  points.  Now. 
in  order  that  the  roovable  object  mar  M  capable  of 
bang  displaced,  it  is  necessary  that  it  shall  be  sub- 
ndttod  to  the  action  of  an  initial  force,  thareaoltof 
•  change  of  tamperatora,  and  sndi  force  has 
geoscally  been  sought  in  the  daformations  ot  some 

Tb»  iMioacopie  thermometer  is  derigned  to  ovm- 
OBsna  aodi  iir^nlaritias  of  operation  through  the 
OM  ot  a  notlvo  tUrce  which,  reallv  invariable, 
■hr*7i  imdncM  the  same  effeota  for  the  same 

nnftHMfamvltr,  In  this  apparatoa  there  is 
vlIIlMd  the  w«j^  of  the  volome  lo  which  the  body 
■>lMai1l.  Ill  iilliiii  words,  instead  of  employing,  as 
■a  taUU  fame,  tha  tavaking  of  the  fnmtlrical 
mmMriwm  ol  a  ftodr,  wa  utflise  the  breaking  of  its 
dafia  aptUitritim  fa  aasimflatlng  the  ezinnalble 
Mftonbalanea— tiiatisto  say,  to  alancofthe 
Aafkfai^  ana  of  Oeuma  of  which  is  formed  ot  the 
.  aKsaasUa  BHtarfalg  and  flia  otiier  of  the  '"punilfKl 
IWtolttlBHBaMlaiM.    ItiiavidantthaVwm 


of  the  apparatus  from  the  Centre  of  gravity  ot  tbo- 
reservoir  and  from  the  centre  of  gravity  of  the 
small  tube  and  its  spherical  volution  conetituting 
the  long  arm. 

It  we  deduct  from  the  reservoir  a  weight,  p,  the 
effect  produced  is  the  same  as  it  there  had  been 
added  to  the  long  arm  a  weight,  ?  .  On  the  other 
hand,  if  we  now  add  to  this  arm  this  same  weight  p. 
it  will  act  with  a  force  equal  to  its  own  value,  and 
the  total  effect  produced  to  inflnence  the  tube  will 
be  equal  to — 


We  shall  therefore  have-~- 

p  bcdng  tha  quantity  of  expanded  mercury  nccee-. 
sary  to  cause  the  apparatus  to  operate  with  a  force 
/.    This  wdght  correapouds  to  a  volume  n  t=   j  il 

being  ttie  density  of  the  mercury. 

Now,  as  this  quantity  r  is  necessarily  the  increase 
ot  the  volume  V  of  the  reservoir  for  1°  ot  tempera- 
ture, we  shall  have— 


1  being  the  coefficient  of  the  apparent  expansion 
of  the  mercury. 
We  deduce  from  this— 


of  small  diameter,  which  tatminatos  In  a  volnbon, 
a,  whoae  splrala  ara  so  arranged  that  the  whole 
oonstitutea  a  spherical  calotte  whose  centre  coincidss 
with  Uia'azis  of  rotation  of  tha  iqiparatus.  This 
arranoeoMnt  was  adopted  in  order  to  avoid  giving 
the  tube  too  great  a  length,  and  also  in  order  that 
the  eentre  of  gravity  may  not  be  sensibly  displaced, 
whatever  be  the  quantitf  of  mercury  unnt^.nfj  in 
the  epirals. 

The  tube  S  is  plaoed  in  a  sort  ot  gutter,  Z,  of 
matal,  which  sarraa  to  support  it,  and  which  is 
Sxad  to  a  piece  ot  metal,  A,  that  carries  tha  axis 
formed  ot  the  two  knives  B,  ot  ateel  or  other  hard 
matarial,  resting  npoa  supports  B,  also  ot  steel  or 
other  hard  material. 

The  heioht  of  the  knives  is  sufficient  to  allow  the 
hotizontoT axis  of  rotation,  cooititutsd  by  the  con- 
Jnnction  of  tbe  knives  and  sapporto,  to  be  situated 
a  little  above  the  centre  of  graviW  ot  the  apparatus. 
A  regulating  screw,  II,  plalced  at  the  uppac  part  ot 
the  piece  A,  permits  of  vaiying  the  senaitivaiess. 
In  the  centre  at  the  spherical  oalotta  formed  by  the 
spirals  thars  may  be  fixed  eitbei  as  indicating 
needle,  E,  or  any  movable  device  c^mble  of  pro- 
ducing contacts,  it  it  be  desired  to  use  the  thenno- 
meter  for  indicating  tbe  variations  of  temperature 
at  a  distance.  However,  the  inventor  is  now  put- 
ting the  last  touches  on  a  very  oomplete  registeiing 
apparatus  designed  to  be  actuated  oy  the  theimo- 

Calcaialion  i^lhe  Thtrinomttrii!  littervinr,  V.—Jn 

der  to  simplify  this  calcolatton,   we  shall   take 

..jcount  only   of  the  expanaion   of  tiie  mercury 

oontained  in  the  reservoir,  irithout  oooupying  ont- 

■alvea  with  that  which  is  hi  the  small  tuM,  and  the 

•xpansictL  of  whitdi  is  pnolieally  of  no  consiequenoe. 

Let  /  be  the  motfve  force  that  it  isdesiredto 

obtain  for  a  vaiiataoD  al  1°  ot  temperature,  and 

-   ba  the  ratio  existing  between  the  diatanoea 

■eporata,  raipactivaly,  tha  point  of  nupenalon 


It  will  be  seen  from  formula  (1)  that  the  differ- 
loe  of  length  ot  the  arms  is  nntavoorable  in  the 
weight  of  tha  quantity  of  mercury 


has  been  employed  in  OTdJer  to  render  the  app 
lighter,  and  therefore  mora  aensidve.  The  maxi- 
mum effect  will  be  obtained  with  anas  of  equal 
length,  tor  the  weight  p  will  then  aot  with  a  toree 
eqiuil  to  2p.  In  older  to  eatabliah  the  graduations, 
the  formula  of  the  sensitiveness  of  the  balance  Is 
taken  aa  a  bads  a  formula  tiiat  gives  the  t^gent 
ot  the  angle  described  by  the  beam  tor  a  given  load. 
Instead  of  a  spherical  reservoir  ot  wide  diameter, 
the  mass  of  which  requires  a  certain  time  to  take 
tha  tamperatore,  it  would  be  possible  to  adopt  a 
spiral  reservoir  that  would  be  more  seniilava. 
^iially,  in  oi^er  to  render  the  apparatus  lighter, 
mercury  might  be  left  only  in  tha  long  arm,  and 
the  reservoir  might  be  filled  with  alcohol,  which  i* 
very  expansible.  But  this  arrangement  would 
itiminirth  the  precision  of  the  iniliumeat.  Uore- 
over,  it  has  been  tried  already  without  much 
success. — Le  Ucnic  Cicit. 


las    PLAXEI    UEBCUBT; 

AT  tha  regular  meetinit  of  the  Toronto  Astn- 
nomiciJ  and  Physicsl  Society,  beld  eari^  this 
month,  an  interesting  paper  by  Mr.  D.  K.  Winder, 
now  of  Detroit,  of  which  the  toho  wing  is  s  summary, 
was  read : — The  sun,  earth,  and  planet  fell  into- 
line  at  the  predicted  time  on  the  evening  of  May  B, 
and  the  planet  Mercury  hod  made  a  digit  or  two  o( 
progress  on  itswayactau  the  solar  disc  before  sunset 
at  Detroit.  The  low  altitude  of  tha  £un  sod  the 
unsteadf  oimdition  of  the  aUnospbere  throu^ 
which  views  vrsre  obtainable  from  our  Campos 
Hartius;  rendered  it  certain  that  no  obeervatwn 
ot  the  moment  of  contaot  could  l>e  made  aecnrate 
enODgfa  to  be  ot  sdentiflc  value.  I  therefore 
dstenalned  to  devote  tbe  few  minutes  available 
before  saaatt  to  u  analysis  ot  thespeetramrfthe 
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Benham  he  proposed  to  alter  the  name  given  to.the 
new  earthworm  to  Jiminodrihts, 

Prof.  Bell  also  noted  that  after  the  last  number  of 
the  Journal  went  to  press,  a  letter  was  received  from 
Mr.  Pringle  contunmg  additional  particulars  with 
regard  to  the  i^proacmng  Bacteriological  Congress, 
and  giving  notice  to  intending  exhibttors  as  to  the 
conditions  under  which  objecte  would  be  reodved. 
As  might  be  supposed  in  anything  which  Mr.  Pringle 
had  to  do  witn,  a  special  feature  was  made  of 
photography. 

Mr.  Mavall  said  it  would  doubtless  be  remembered 
that  at  the  last  meeting  of  the  Societv  Dr.  Van 
Heurck*s  new  microscope  was  exhibitea,  and^  the 
deNgn  had  been  somewhat  severely  criticised. 
Having  seen  a  report  of  what  was  then .  said,  Br. 
Van  Heurck  had  written  a  rejoinder  requesting  that 
it  might  be  read  at  the  meeting : — 

*'  Ihave  just  read  in  the  English  Mechavio  the 
criticism  of  the  instrument  which  Messrs.  Watson 
and  Sons  have  constructed  to  my  specification.    I 
appeal  to  your  impartiality  to  allow  me  to  refute 
the  assertions  made,  and  I  trust  you  will  authorise 
the  reading  of  my  oreply.    (1)  Defect  of  the  fine- 
adjustment. — Bir.  Mayall   wrongly   compares  the 
Watson  system  to  Zentmayer*s.    If  the  latter  was 
defective,  it  was  because  it  wanted  a  certain  amoimt 
of  play  to  work,  as  the  Email  steel   plate  at  the 
bottom,  acting  as  a  spring  in  the  Zfntmayer*Iloss, 
was  incapable  of   a   quick  action.    It  is  not  the 
same  in  Messrs.  Watson^s  instrument,  on  account 
of  the  tightening  pieces  which  allow  of  remedying 
the  wear  and  t^  wliich  inevitably  results  in  every 
machine,  whatever  it  bo,  after  some  time.    Besides, 
in  Watson's  system    there   is    a   strong  counter- 
spring  at  the  back  coiled  round  a  spindle  having  an 
action   sufiiciently   strong   to   perfectly   counter- 
balance the  friction  of  the  tightened  sliding  pieces. 
That   the  fixing  of  this    fiue-adjuslment   sliding 
between  guide -pieces  is  not  as  bad  as  Mr.  Mayall 
represents  it,  is  also  proved  to  me   when   I   see 
that  some  other  approved  makers  have  adopted  it 
for  their  best  microscopes,  such  as  Messrs.  K.  and 
J.  Beck,  who,  in  their  catalogue  for  1890,  declare 
this  adjustment  *  at  once  certain  and  decided.'     I 
have,  moreover,  had  a  long  experience  with  Messrs. 
Watson's  system  of  fine-adjustment,  and  I  know 
tiiat   when    it  ^ets  out   of    order,   which  every 
fine- adjustment  is  liable  to  do  in  time,  it  can  be 
put  right  in  a  few  moments.    This  is  not  the  case 
m  several  large  microscopes  much  praised.     (2)  The 
application  of  the  fine-adjustment  to  the  substage 
is  entirely  defective,  ana    seems   even  to   prove, 
according  to  Mr.  Mayall,  that  I  have  a  totally  wrong 
idea  of  the  essential  principles  of  practical  micros- 
copy.—I   regret   I   cannot   accept   Mr.   Mayall's 
deosion.    I  nave  my  own  method  of  working,  a 
method  too  long  to  be  described  in  this  letter,  and 
as  thifl  method  enables  me  to  produce  work  which 
ia  said  not  to  be  wholly  valueless,  I  shall  persevere 
in  my  errors.    (3)  Mr.  Mayall  says  that  the  milled 
head  of  the  fine-adjustment  of  the  substage  prevents 
the  full  rotation  of   the    stage.— Here  it  is  Mr. 
Mayall  who  seems  to  misunderstand  the  use  of  this 
rotating  movement.    We  are  no  longer  in  the  time 
when  the  illuminating  apparatus  consisting  of  a 
simple  mirror,  and  the  complete  [rotation  might  be 
of  some  utility.  The  condenser  really  is  so  arranged 
as  to  permit  of  a  luminous  pencil  being  moved  all 
round  the  object.    The  rotation  is  therefore  no 
longer  necessary,  except  for  adjusting  the  object  in 
a  coRvenient  x>OBition  for  drawing  or  photography, 
or  according  to  the  astigmatism  of  the  obeerver's 
eye.    For  all  these  purposes,  the  movement  which 
tne  stage  of  my  instrument  possesses  is  more  than 
sufficient.    (4)  ,Mr.  Mayall  criticises  as  wrong  the 
size  of  the  milled  heads  of  tibe  movements  of  the 
stage. — It  is,  however,  an  elementary  principle  in 
medianics  thiftt  the  larger  the  lever  used,  the  bettor 
it  will  effect  small,  easy,  and  precise  movements. 
If  Mr.  Mayall  had  tried  oftener  to  put  a  diatom  in 
the  best  possible  position,  either  for  photofpiphy 
or  to  make  one  of  its  striu)  correspond  with  the 
micrometer,  ho  would  not  recommend  the  small 
milled   heads  of    the    Mayall -Zeiss   stage.    This 
latter,  with  which  I  have  worked  for  some  time,  can 
be  used  for  finding  an  object,  but  it  is  very  tiring, 
to  the  fingers  for  continuous  work,  and  cannot  be 
used  for  work  of  precision.     The  displacement 
produced  by  the  least  motion  of  the  milled  head  is 
far  too  rapid,   (o)  I  am  in  the  habit  of  photograph- 
ing in  the  vertical  position,  and  if  one  pillar  gives 
me  a  sufiident  stability,  I  do  not  see  why  I  should 
have  a  Eecond  one,  which  would  only  hinder  the 
handling  of  the  mirror  and  parts  of  the  substage. 
A  second  pillar  only  adds  to  the  stability  when  it 
is  put  at  a  considerable  distance  from  the  other,  as 
Messrs.  Powell   and   Lealaud  make  it.    (C)  The 
centring  of  the  substage,  described  as  of  a  cheap 
kind  by  Mr.  May  all,  oc^mpletely  answers  its  pur- 
pose.   It  is  th()  same  as  is  used  for  the  centring  of 
the  stage  in  Wenham's  radial  and  Zeiss* s  micro- 
scopes, &c.    It  would  have  been  quite  useless  to 
spend  money  in  superfluous  complications.    7.  The 
small  screw  to  clamp  the  microscope  in  the  hori- 
zontal position  was  added  by  Mesnrs.  Watson  of 
their  ovm  accord.    As  I  use  only  vertical  cameras, 
I  did  not  require  it.    It  is  possible  that  they  took 
the  idea  from  one  of  Swift's  microscopes;  this, 


however,  does  not  matter.  The  Mayall  stage  is 
nothing  but  Wenham's,  constructed  in  about  1878, 
but  rendered  independent  of  the  microscope  sta^e. 
Xo  apparatus  is  now  constructed,  the  suggestion 
of  which  cannot  be  found  in  some  former  micro- 
scope. I  believe  I  have  replied  to  all  the  points 
criticised  If  Mr.  Mayall.  None  of  them  seem  to 
stand,  and  as  for  over  two  years  I  have  used  a 
similar  instrument  (which  I  had  modified  according 
to  my  experience)  for  my  most  delicate  researches 
with  the  oest  results,  I  thought  that  others  nught 
use  it  with  the  same  advantages.  But  one  must 
not  forget  the  conditions  I  prescribed :  (Combine  the 
convemence  for  everyday  work  with  the  greatest 
precision  possible,  at  a  relatively  low  price.  I  now 
maintain  that  the  instrument  fills  these  conditions ; 
it  allows  of  the  use  of  Continental  as  well  as 
English-objectives ;  its  price  is  less  than  the  large 
Continental  stands;  and,  lastly,  I  challenge  Mr. 
Mayall  to  make,  with  any  microscope  he  chooses, 
a  delicate  observation  or  any  photograph  which  I 
cannot  just  as  easily,  conveniently,  and  perfectly 
make  with  my  instrument." 

With  reference  to  Dr.  Van  Heurck's  communica- 
tion, Mr.  Mayall  said  there  appeared  to  be  only  one 
matter  calling  for  a  detailed  reply  from  him,  and 
that  was  the  oblique  thrust  given  by  Dr.  Van 
Heurck  in  stating  that  the  Mayall  mechanical  stage 
was  nothing  but  the  Wenham  stage  of  1S78 
rendered  independent  of  the  microscope  stage. 
In  assisting  Mr.  Frank  Crisp  in  the  preparation 
of  the  illustrated  and  descriptive  catalogue  of 
his  microscopes,  &c.,  examples  of  nearly  every 
microscope  and  piece  of  accessory  apparatus 
known  had  passed  through  his  hands,  and  he 
had  not  only  examined  tibem  all  with  consider- 
able attention,  but  had  taken  many  of  them  to 
pieces  in  order,  the  better  to  understand  and  describe 
the  mechanisni.  He  thought,  therefore,  it  might 
reasonably  be  supposed  that  if  Mr.  Wenham  heid 

Preceded  him  in  embodying  the  principle  of  the 
Cayall  stage,  the  fact  would  not  have  escaped -his 
own  notice.  Further,  he  might  say  that  when  he 
decided  to  have  his  stage  made  he  went  to  Boss  and 
Co.,  in  whose  house  Mr.  Wenham  was  engaged, 
and  assuredly  Mr.  Wenham  would  at  once  have 
pointed  out  that  the  stage  was  a  plagiarism  if  such 
had  been  the  case.  The  fact  was  that  Dr.  Vanlleurck 
had  made  a  random  guess  at  the  matter  without 
special  knowledge,  andhad  missed  the  point.  In  the 
course  of  years  there  had  been  a  process  of  evolution 
going  on  m  mechanical  stages  as  in  other  parts  of 
the  microscope.  At  first  they  were  very  elaborately 
made  by  the  Due  de  Chaulnes  and  by  B.  Martin  in 
the  last  century,  and  were  far  ahead  of  the  optical 
appliances  to  be  used  with  them ;  then  they  were 
simplified,  and  brought  into  more  general  use ;  then, 
witJi  the  general  in^oduction  of  achromatism,  alto- 
^[ether  superior  mechanism  was  employed^  and  so 
unportant  was  it  found  to  secure  steadiness  of 
motion,  that  stages  were  made  of  considerable 
thickness.  Later  on,  attempts  were  made  to  reduce 
the  thickness,  and  Mr.  Wenham  devised  a  stage 
using  one  plate  only  to  "carry  the  object.  Mr. 
ToUes,  the  eminent  optician  of  Boston,  sent  over  a 
beautifully-made  sta^e,  having  two  plates  each  of 
about  -^^in.  thick,  which  Mr.  Wenham  modified  by 
getting  rid  of  one  of  the  plates ;  and  later  still  he 
(Mr.  Mayall)  suggested  tnat  the  plate  might  be 
removed  and  a  frame  substituted,  by  which  the 
object  could  be  moved  about  on  the  surface  of  the 
stage  proper  of  the  microscope.  The  idea  was 
found  practicable,  and  was  taken  up  bv  various 
opticians,  most  recently  by  Zeiss,  of  ^ena.  So 
far,  therefore,  as  regarded  Dr.  Van  Heurck's 
imputation  that  he  ^d  plagiarised^  Mr.  Wen- 
ham's stage  of  1878,  he  could  only  regard 
that  oblique  thrust  as,  in  fencing  phrase,  a 
**coup  de  Jamac,"  and  he  did  not  feel 
under  any  sort  of  obligation  to  acknowledge  that 
he  was  ''hit."  His  remarks  at  the  last  meeting 
were  intended  to  apply  only  to  Dr.  Van  Heurck's 
specification,  and  from  what  he  then  said  he  did  not 
abate  a  word.  He  thought  much  of  Dr.  Van 
Heurck's  defence  of  the  microscope  was  actuated  by 
his  not  distinguishing  between  tne  design  and  the 
actual  constniction.  On  several  points,  too.  Dr. 
Van  Heurck  appeared  not  to  have  followed  the 
criticism.  He  must  add  that  the  instrument  itself 
had  since  been  in  his  hands  for  trial,  and  he  must 
frankly  say  that  the  fine-adjustment  worked  smoothly 
and  truly ;  but  it  should  be  noted  that  it  had  only 
just  left  the  mechanician's  hands.  Other  parts  of 
the  construction  were  not  so  well  put  together; 
but  the  defects  might  well  be  due  to  haste  in  finish- 
ing the  work,  some  unavoidable  delay  having 
occurred  in  Messrs.  Watson's  workshop,  m  conse- 
quence of  which  the  instrument  was  only  ready  for 
inspection  a  few  hours  before  the  meeting  of  the 
Society. 

The  President  said  that  he  noticed  on  the  former 
occasion  that  Mr.^  Mayall  expressly  limited  his 
aiticism  to  the  design  of  the  microscope,  and  that 
the  manner  in  which  he  conveyed  his  ad  versecriticism 
was  marked  by  great  courtly  throughout,  and  it 
would  be  admitted  ttiat,  with  the  experience  he  pos- 
sessed, no  one  was  more  competent  t^an  he  to  give 
an  opinion  on  either  the  design  or  the  workmanship ; 
hence  he  thought  Dr.  Van  Heurck  had  been  a  little 


too  hard  upon  Mr.  Mayall  in  his  remarks.  At  tkar 
meetings  it  was  undoubtedly  their  du^  to  patbe- 
f  ore  one  another  exactly  what  they  thought  witii 
regard  to  matters  brought  to  their  notice. 

Dr.  W.  H.  Dallinger  said  he  should  like  also  to 
say  that  what  imprMsed  him  ao  much  at  their  hit 
meeting  was  the  fact  that  Mr.  Mayall  eepeeiaUj 
dissociated  the  workmanship  of  the  inatmmaot,  aad 
the  plan  as  suggested  by  Dr.  Tan  Heurck,  keepiif 
carefully  apantwo  things  which  were  totally  ana 
entirely  distinct  from  eadi  other,  and  dealing  only 
with  that  which  ao  intimately  affected  all  who  w» 
accustomed  to  work  with  high  powers.  On  tho 
points  of  the  principles  of  construction,  apart  ftoA 
the  way  in  wnich  &ey  were  carried  out,  Mr.  3Iot« 
all  had  said  what,  from  his  experience  and  his 
knowledge  of  the  subject,  was  of  great  valna  ti» 
them  aU.  They,  in  this  country,  were  regaidedas 
standing  in  the  highest  position  as  to  the  oppor- 
tunities they  posaeased  in  forming  correct  judgmanii 
upon  matt^  of  that  kind,  and  their  judgment  w» 
regarded  with  respect  by  those  who  sought  its  «- 
pression.  That  being  so,  it  was  ^^^J'^'^J 
serious  thing  for  them  "  "  i'-«^ai        «_ 

their  silence  to  appear  t 
believed  to  be  inaccurate,  .  . 
ing  the  sensibilities  of  anyone  concerned.  Whas- 
ever,  therefore,  a  microscope  was  brought  bafat 
them  for  inspection,  their  duty  was  to  exprea,  jot 
as  a  judee  would  express,  a  calm  and  fearless  oas- 
viction  of  what  was  true  and  what  was  false.  It 
therefore,  it  was  a  fact  that  microscopes  were  olhi 
brought  before  them,  it  was  because  their  jadg»- 
ment  was  held  in  esteem,  which  esteem  would  ait 
be  longer  valued  as  it  was  were  they  to  expna 
themselves  loosely  without  the  most  absohiteTenii 
for  that  which  was  in  itself  perfectly  true.  31iM» 
who  regarded  theae  matters  in  their  true  Up 
should  not  consider  themselves  attacked  when  as 
principles  of  construction,  and  not  the  mechsaifil 
processes,  were  called  into  question. 

Mr.  Watson  said  he  mi^t  mention  that  he  aw 
to  their  last  meeting  with  a  great  deal  of  swwitmh 
beoiuse,  knowing  Uiat  much  credit  had  been  gita 
to  various  Continental  microscopes  which  wss  lA 
accorded  to  tiiose  of  English  makers,  he  thought  hi 
had  achieved  a  position  when  the  mosrib  compsCai 
of  Continental  microscopists  had  said  with  renidti^ 
this  form  of  fine-adjustment,  that  it  was  the  bsiiks 
had  ever  seen,  and  that  he  was  so  well  satisfied  thit 
after  long  trial  he  desired  to  have  an  instnuMrf 
made  specially  for  him  on  the  same  lines.  WImIi 
therefore,  he  'brought  it  to  the  meeting,  he  tiioagkt 
he  had  a  thing  which  would  oertaiuly-  be  abk  to 
hold  its  own ;'  and  yet,  on  producing  it,  he  fouadft 
was  utterly  condemned.  Naturally,  he  felt  laj 
much  hurt.  He  had  nothing  to  complain  of  » 
regarded  anything  said  about  the  workmamlk 
but  what  he  still  said  was  that  the  people  n» 
undertook  to  oritidae  it  should  be  those  whokii 
had  it  in  use  and  could  speak  from  knowledis  nA 
experience,  rather  than  a  gentleman  who  haa  at* 
seen  it  before.  He  said  this  because  Dr.  Ya 
Heurck,  after  some  vears  of  actual  use,  had  stitrf 
that  it  worked  perfectly  well.  He  would  notitt 
anything  further  on  that  occasion,  except  thatkt 
was  mudi  obliged  to  those  present  for  listening  to 
what  he  had  said. 

Dr.  Dallinger,  having  suggested  that  they  vM 
not  a  debating  society,  and  in  no  way  bound  bytt* 
rules  of  a  debating  society,  expressed  a  hope  Ihit 
if  anyone  had  a  &th  to  state  he  would  fesl  it 
perfect  liberty  to  speak  further. 

Mr.  Mayall  said  he  could  not  for  a  moment  sW 
Mr.  Watson's  contention  that  no  valuable  opiiiBS 
could  be  given  of  a  microscope  unless  the  ineht* 
ment  was  actually  tried.  The  design  was  ass 
thing  and  the  constniction  another.  The  da^ 
might  be  good  or  bad,  and  the  oonstmction  h^ 
also  be  gc^  or  bad,— hence  it  was  evident  tw 
one  might  be  considered  apart  from  the  otiisr.^  b 
condemning  the  desicrn  of  the  Van  Heurck  mi 


condemning  the  design 

scope  he  h^  had  no  thought  of  hurting  Mr.  Wi^ 
son^s  patriotic  feelings.  Until  Mr.  Watson  stated 
the  fact,  he  (Mr.  Mayall)  was  not  aware  that  sof 
sort  of  patriotism  was  involved  in  the  manofaetai* 
of  a  microscope.  He  did  not  follow  Mr.  Watoon 
in  supposing  that  the  approval  given  of  the  nuen- 
soope  by  Dr.  Van  Heurck  would  almost  neoessan^ 
involve  ita  being  approved  by  those  Fellowa  of  tit 
Society  who  were  Known  to  have  made  a  ^soU 
study  of  such  matters.  It  was,  perhaps,  qmto 
natural  that  Dr.  Van  Heurck  and  Mr.  Wata» 
should  approve  of  their  bantling,  and  say  what  thj 
could  in  its  defence ;  but  he  must  claim  for  himMn 
exactly  the  same  liberty  that  was  possessed  by  iB 
other  Fellows  of  the  Society  to  decline  to  messin 
his  criticism  to  suit  the  particular  crotchets  of  thii 
or  that  amateur,  or  the  interests  of  any  paiticnhr 
manufacturer  of  microscopes.  In  deahng  «i& 
such  matters  he  was  not  acting  m  the  name  of  tti 
Society,  but  in  his  individual  capacity  as  a  Felkf. 
His  approval  or  disapproval  of  a  spedficatioB  or 
of  a  construction  had  no  other  daim  to  serious  eon- 
sideration  than  in  so  fares  it  fairly  repieesnfaii 
opinions  based  on  experience.  It  had  been  ao 
satisfaction  to  him  to  condemn  Dr.  Van  Heoidili 
microscope,  for  he  could  only  anticipate  what  kid 
I  actually  happened— that  Dr.  Vaa  fieurck  wwU 


\ 


JuB«  S6,  IBBl. 


ENGUSH  MECHANIC  AND  WORLD  01  SdENOE:    No.  1870. 


3S6 


■llnMlMiiiiliim  inonaM  of  lino,  and  UMrefora  mora 
ileatiidlj  it  arolTed,"  I  suppoand  he  amtnt  that 
9w  incraMB  in  ohnoica]  aotjon  would  be  due  to  tbs 
luaea**  of  onrrant  ouisd  liy  decreuiiig  tha  raaut- 
mee,  for  I  nodantood  that  the  amoiuit  of  zinc  con- 
■uaod  wu  piopoTtioDal  to  the  itreoRth  of  the 
■oimat  BetBrribg  to  "  Sm.'a"  Uttar,  Ko.  32449, 
[  ttianfon  ooniider  that  an;  incresm  in  the  ■arfaoe 
»t  tha  lino  tnngt  increaM  the  chemioal  action  to 
lonw  extent,  but  when  the  aitanial  resistaQoe  is 
wr  gnat  oompaifd  with  the  inUinal  rvnatanoa 
Hm  buxeata  ii  inappreciable. 

Ido  nottoUoirHr.  Benjamin  iahii  letter  o   " 
nbjact  of  qoer;  74035,  page  364,  when  he 
"  Thara  i*  onl7  one  bdc,  and  oauaqneaU;  n 

■■>■■  of  chemical  action,"  tor  it  appean  tome 

the  leeood  oubon  into  ths  liqnid  will  halve 

'-"inoe,   doaUe  the  cqitodI,  and  thoraforo 

Mr.    Beniiu   ■  ' 


oe  DO  ajaim  u  Diooa  oaoujii  appfnr,  it 
of  imakiltulness.  A  long  time  will  eL 
is  necenary  torarnatUie  operation.  de| 
tba  good  or  bad  fit  of  the  boota.  I  oi 
□noe  a  fear.  I  haTo  out  them  out  wi 
ins  thoparti,  but  it  i»  more  difficult  i 
ful.  The  onl7  portion  of  the  operst 
giTB  pain  ■  in  pulliog  out  the  diridec 
nail ;  but  a<  I  have  >tated,  thii  can  b 
mere  nothioE  h;  finding  out  the  prop) 
which  to  poll,  and  by  o — 
tJie  other  band. 
Blnningham. 
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Soolita   tbe    ctiemical    action 


electricitr  ia  produced  by 

A  of  two  dinimflar  metala  and  maiutained  by 

— ttical  action.    With  raforance  to  the  latter  part 

tt   Itil  latter,  I  da  not  lee  any  reuon  why  the 

iCnuitth  of  the  oorrent  should  not  ba  fTroater  than 

&BB.M.F.     When  the  reeiataoceii  unity,  of  c 

1k»j  will  be  equal,  and  when  the  reeiitauce  it 

Ihain  nnity  the  caireiit  itrength  must  ba  graatsr 
Mn  the  EJI.F.  ?.  S.  QoodaUld. 

LAXP  OHIKHXTS  AHD  ai.AS8-WABB. 

[33469.  ]~S.  lUr'a  etatement  in  regard  to  de- 
Imlva   annealing   ii    comet :    it   ii  ths  piimair 
MMM  of  breakage.    Id  regard  to  teat  tube  and 
flhllll,  I  have  kept  teit  tabea'  contanta  at  boil i 
pght  for  foOy  an  hour  without  breaking.    T! 
Ma  bMn  orar  a  Bnnnn  bumar,   with  w&e  gai 
M  tllpod  mpporL     On  removing  the  wire  gauze, 
Ihiir  powan  are  mnch  leu. 

(Hdkam.  W.  B.  X. 

WINUMIZiLS. 

[32470.]— I  THCIK  J,  Transom  CleHar  32*46) 
■fitakeo  when  he  lavs  windmilla  have  been  let  a]o_  _ 
br  yaan.  Anyone  who  can  temambei  tha  old  cloth 
■flaof  oommills  must  raraly  be  aware  of  the  patent 
ift^  Mill,  a  dedded  improvement,  and  thn 
hftv«llw  dienlar  vane  Choppiog's  patent  and  Ha 
i^r**  pateit :  but  with  all  thise  tWa  is  one  tb   ^ 
■anliiii  to  hitnre  a  steady  drive— that  is,  a  good 
rtMdjr  wind.    It  will  tax  the  inventive  powers  of  an 
ifelw  man  (good  man  as  he  was]  than  James  Walt 
ht  autk*  the  wind  blow  when  ha  chooses,  and  until 
batOBD  ba  doae  wind-motors  will  nevar  compi 
■ia  slMtaudty,  gaa,  or  steam. 

Stuutod.  H.  Xorgan. 

nroBowiNa  toe-nails. 

VMTl-l—lT  may  please  Mme  traopla  to  flddla 
■kovt  with  thia  complaint  by  bandising  the  ' 
■an I  lug  dteital  itockinn,  stuffing  cotton-woo: 
wfaMMcTcolona,  kc,  nnder  the  nail :  bot  to  anyone 
«ka  eaa  handle  a  sharp-pointed  penknife  thore  is  a 
i^mlv.sarer,  and  anicfeei  method  of  treatmeuL 
Ob  oni  tha  ingrowth.  For  yean  I  have  practised 
1^  wad  ted  it  aa  easy  as  paring  the  free  end.  The 
WWT  to  pnwaed  is  this :  Soak  the  feet  in  warm 
■M»  fM  ftbont  20  minutes  to  soften  the  parts, 
Pna  tlie  gnojeeling  tops  of  the  naili  close  down  to 
klqalokin  the  usual  way.  Then  the  ingrowing 
■Mt  must  be  divided  from  the  body  of  tha  nail  hy  a 
■B  UMde  with  the  point  of  the  kmfe.  The  knife  is 
kaU  at  about  the  lama  angle  as  a  pen,  and  tb 

■■da  from  tha  root  of  the  nail  to  the  top  iugt 

Mifaok*  ii  made  with  a  pen.  Both  sides  of  the 
^M  toe,  and  the  rigbt  ilda  of  the  latt  toe  can  be 
riB  br  holding  the  luadle  of  tha  knife  in  the  right 
kMd;  bat  fix  the  left  dde  of  tha  left  toe  it  would 
teMneomvenientlo  hold  the  knife  with  tha  lefl 
twii     The  loot  should  ba  placed  flat  on  a  chair,  oi 

^b«  altt  most  not  be  made  as  it  it  were  some- 
tedraba'atoa:  batwithtbegreatesteautiau.  B; 
haldm»  the  knifa  as  dinwted,  the  edge  will  torci 
■Mraia*.  and  a  slip  will  do  no  harm.  The  thumb 
MtbalsA  hand  is  held  behind  the  knife  to  form  a 
JUonm,  and  the  knifa  is  slowly  pnshed  forward. 
Twoorthnacotiniaybe  made  before  tha  division 
bflOMpWa,  eaoh  eat  going  deeper  than  the  last. 
WImb  taking  tha  last  ent,  the  point  of  the  knife 
VrOI  ba  Mt  tooching  the  quick,  and  on  no  acconnt 
vort  it  RD  deeper.  Work  It  along,  toaching  the 
qalA  •U  tha  way,  till  the  point  of  the  nail  is 
■Ndwd.  Then  seize  the  end  of  the  divided  portion 
aad  jmll  it  backwards  out  of  the  matrix.  It  may 
bo  dtOeult  to  ke«o  hold  of  at  first ;  bnt  with  a  little 
«n  a  good  hold  may  be  obtained.  Pull 
wmtltMr  and  tnoUy,  holding  the  toe  firmly  with 
ftp  ttnabaod  Sugars  of  tbe  other  hand  close  behind 
•oiHlL  ]%•  opmtDt  wCQ  soon  discover  whioh 
WvbosBopnIl  with  bait  pain.  Tbe  knife  may 
ho  OMd  to  tmr  the  adharaot  tisne  If  nwdbe. 
Ifco^iMii  partioa  ot  fto  nan  mnatbs  eom)dately 
MflidoalbTtbonnt.  Itlkaopaiatioaiscoretal^ 
pirfDnHAMtt«tM,aopriBbM  slight  at  to  be 


[32472.]-!  iscLora  Pketchts  of  bj 
hava  recently  fitted  to  my  giindstoof 
ing  tools  for  tha  Haydon  holder.  It  i 
to  givecoiTeEt  angles  for  screw-cutti 

My  grindstone  is  20in.  diameter,  w 
trongh,  and  I  will  first  describe  the 
fitted  to  this  stone,  and  then  give  any  n 
as  will  enable  owners  of  stones  of 
■tmction  to  adapt  it  to  their  own  paiti 
The  apparatus  is  made  of  pine,  iin 
each  sida  of  the  grindstone- troufh 
pieoe  of  flat  board,  the  ihape  of  whic! 
a  ted  in  Figs.  1  and  3,  and  at  A,  Fi 
each  of  these  boards,  in  the  positioa 
black  dota,  are  fixed  two  {in.  bolts,  « 
long,  fitted  with'  washers  and  wins 
two  pieces  to  the  shape  shown  at/, 
1  and4,  and  at  B,  Fig.  2,  are  nude. 
shown  are  cut  right  throueh  the  woi 
segmental  slot  Jin.  wide.  One  arc  is 
shown  in  Fig.  4,  beginning  at  the  to 
going  downwards  to  zaro,  and  thai 
below  that  point. 

Tha  ataxting  points  of  tha  aios  a 
when  fitted  on  to  the  piece,  Fig.  3, 
before  mentioned  will  pass  through  I 
washers  bt^g  put  on,  tlia  two  pieces  c 
together  by  means  of  the  wing  nnts. 

In  makmg  the  pieces  shown  in  Figi 
pieoe  of  each  must  be  made  right-lu 
other  left-handed.  The  topa  of  th< 
Fig.  4,  are  neit  connected  by  a  pi 
Kg.  5,  at/Ai/  Fig.  1,  and  at  C,  Fi 
cross-piece  are  cut  two  straight  slot 
shown,  and  a  notch  is  taken  oat  of  t 
is  to  corns  next  to  the  atone,  to  all< 
when  tha  apparatoa  is  raised  to  the  hij 

A  bar  of  wood,  shown  in  Fig.  8,  i 
and  2,  and  in  section  at  Fig.  7,:is  next 
two  i'm.  bolts,  with  washers  and  wi 

the  poaitioD  shown  b^  the  black  i 


jfWs 


This  pace  fli 

be  olamped  in  varions  poeitioDS  eilh 
away  uom  the  grindstone.  Two 
souare  wood  are  attached  to  the 
Fig.  6  as  shown  at  in.  Figs.  6  and 
distance  apart  as  to  allow  Fig.  5  to 
them,  and  are  for  the  porpoae  of  ke> 
Fig.  G,  always  parallel  to  the  face  of  t 
lie  next  to  be  constructed  is  tha 
showninFig.  8,  at  in  o;i.  Pig.  1,  at  : 
in  section  in  Fig.  9.  This  piece  slidi 
shown  in  Figs.  G  and  7,  and  the  sli 
are  blachleaded.  Ths  too  of  Fig.  8 
pin,  r,  a  iin.  from  the  edge  nearest 
stone,  and  with  this  as  centre,  an  arc, 
and  graduated  to  each  6°  for  SC  on  e> 
centre   I.      A    further   gradaatioQ  w 

5 laced  00  each  tide.  The  centre  divisi 
W,  and  the  figures  dacreasa  on  eaol 
dawn  to  60°,  and  the  last  division. oi 
figured  60°.  The  beet  way  of  a 
gradaations  is  by  drilling  holes.  Th 
described  above  are  for  sitting  the  pb 
the  figuring  represents  ths  plan-ai 
when  the  s^p,  to  be  next  described, 
varions  holes.  When  the  stop  is  in  tl 
f,  the  tool  will  be  ground  square  a 
given  a  plan-anete  of  1S0°,  when  the 
6°  towarts  ».  and  one  edge  of  the  too 
■ed  5'  towards  h  andthaothai 


the  renlting  plan -angle  will  be  171^° ; 
'■-  ■-'--  "  ----   -ide  of  f 

lUn  and  es 


tha  holes  &•  each  aJ 


f  the  centre 


Fig.  10  represents  in  phu 
oare  bar  of  baywood,   ' 


;th,  a  hall 

jle  fits  over  tha  centre  pin  r,  F 

is  perhaps  better  than  a  pin),  and 
other  hole  a  brass  pin  passes  into  or 
the  holes  in  the  graduated  arc,  >  f  «,  F 
aU  is  fitted  together,  the  pieces  Fig.  3 1 
to  tha  trough,  tha  rest  of  the  appa 
raised  lor  lowered  and  clamped  at  ai 
will  rise  or  tall  parallel  to  itself,  bo 
by  the  carved  arcs,  and  the  pmnt  of 
at  the  same  time  toUow  tha  aam 


principal  points  in  designing   an  apparatus  to  Bt 
another  kmd  of  grindstone  trough. 

The  table  of  tool  angles  in  the  appendix  to 
Holtzapflel,  Vol.  n.  (Prof.  Willis's  article),  gives  tbo 
front  anglaDAM, Fig.  12,  on  tbe  supposifiou  that 
S"  clearance  ii  given  to  the  tool,  and  also  the  angle 
K  A  D,  Fig.  12:  both  of  which  angles  vary  vritta  tli« 
phn  a>gle  of  ttie  tool ;  the  latter  one  also  varying 
with  tha  angle  of  the  cutting  edge. 
Tablb  (So.  1}  OF  TUB  Atroi.Es  K  A  D  (to  NKaAsar 
)")  ^n  D  A  U. 


In  a  prope  , 
the  angle  which  tha  tool  makes  with  the  hori- 
zcntal,  ABM,  Fig.  12,  is  56',  and  consequent^ 
So'  with  the  vertical  AM,  Fig.  12.  We  must  next 
calculate  tha  angle  which  tha  line  A  K,  Figs.  II, 
12,  and  13,  makes  with  the  vertical  when  the  tool  la 
reversed  in  the  bolder  tor  grinding  the  piano 
ACKB,  Fig.  11.  Fig.  II  is  the  plan  of  a  tool  for 
Haydon's  tml-bolder,  ground  to  a  plan-angle  of 
120^,  with  cutting-edges  of  60°  and  3°  deanuioe. 
Fig.  12  is  a  side  elevation  of  the  same  tool  whan  ia 
positioD  for  tomiog  or  for  grinding  the  clearanoa. 
Fig.  13  is  a  side  elavation  of  the  same  whan  10- 
versed  in  tha  sling  for  grinding  the  top  plana 
ACKB,  Fig.  11.  We  will  take  the  abovo 
tool  aa  an  instance.  Referring  to  the  loble 
above,  we  find  that  tha  angle  DAM,  Fig. 
12,  for  12D»  plan-angle  is  3°  2f ,  and  the  anglo 
DAE  is  eqnaltothe  angle  UA  £,ls8s  the  angle 
DAM,  that  is  35°  -  3°  27'  "  31°  33'. 

Now,  the  line  A  E  is  parallel  to  the  centra  lino 
of  the  tool  (which  is  the  axis  on  which  it  revolves}, 
conaeqUButly  tha  line  A  B  is  always  at  the  same 
inclination  to  the  hoiison.  Beferring  again  to  tho. 
table,  we  find  that  for  plan-angle  12V',  and  cnttlng 
edgo  60°,  the  angle  E  A  D  is  65°  The  angle  K  A  B 
iieqaal  to  the  angle  KADIess  the  angleDAE, 
that  is,  66' -  Sr  3S  -  23f  27'.  On  torning  tha  tool 
intoUie  poaition  shown  in  Fig.  13  to  grind  tha  plana 
AKtheangleQA  E  (in  which O  Au — "-■»-•■> 


Sual  the  angle  O  A  B,  lass  the  angle  E  A  K,  thatii, 
'  _  23-  2r=  11°  33',  or,  say,  111°.    Caloolating 
the  remainder  of  the  angles  in  a  similar  manner,  wo 


Table  (No.  2]  of  ras  Anqle  OAK,  Fia.  13, 10 


Hlnos  qoantitiee  to  tbe  left  of  the  thick  line  aio 
below  zero  on  the  stone,  and  above  zaro  on  tha  aro, 
Fig.  4.  Quantities  to  the  right  of  the  thick  line  am 
above  zero  on  tha  stone,  au^  below  zero  on  the  are. 
Fig.  4. 

We  will  now  turn  onr  attention  to  Fig.  14.  If  tbo 
tool  be  presented  to  the  grindstone  in  the  positioD 
shown  at  P,  so  that  the  ^ank  of  the  tool-holder  la 
parallel  to  th«  diametar  of  the  grindstoma,  whtA 
passes  thioDgh  the  point  of  oontaot  of  the  tool  and 
ttcme,  the  ptane  ground  will  ba  vertjsal,  aa  diown 
by  the  line  a  b. 

If  DOW  we  rtUaa  the  lool-holdar  to  a  second  por- 
tion, B,  parallel  to  its  first  positlDn,  lo  that  tbo  tool 
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adc  =  t  desrew,  than  the  tool  irill  be  gronnd 
th«  tangent lina  >  a,  and  thii  uigla  will  be  the  mi_. 
number  of  degree*  from  the  Tertioal  that  the  point 
c  ia  dagme*  up  the  lue  ot  the  stone  from  the  point 
a,  nuneh  x  degreea.    From  the  point  e  in  the  ' 
«ngle  eil>  let  tell  ■  line,  e/,  perpandiculer  to 
liaedt.    Then  in  the  triugUa  edi  ud  f/e. 
Angle  det  eqnalj  the  uigla  c/>,  ud  Uw  m^  . 


ii  eommon  to  both,  thslefora  the  engls  e  c  eqneU  i 
the  mngle  cdi.  Tbeietore  the  elsUBnoe  an^le  givoD 
ta  ■  tool  equals  the  angle  ebore  the  point  a,  et 
whidi  it  loDiihsa  the  etooe.— Q.  E.  D. 

Now  BUppoae  that  oar  appftntua  ia  made,  and 
that  we  wiah  to  grind  a  tool.  Wa  will  take  •■  an 
example  the  one  with  120°  plan-angle,  60°  oatting 
edge,  and  3'  daanuoa.    Looien  the  two  wing  nnte 


on  each  aide  of  tlie  piece  Fig.  1,  and  raiM  the  • 
Tata*  untillhe  point  on  the  arc,  3°  briow  the 
paint,  ia  oppoaite  the  bolt  that  paaeoa  throu^ 
gcadaated  ara,  and  clamp  it. 

When  the  vc  ia  aet  to  zeio,  the  tool  ia  in  tbe  i 
pontion  with  regard  to  the  atone  aa  the  one  rii 
at  P,  Fig.  14  (which  I  will  call  the  lero  poii 
the  aton^,  and  b;  lottiug  the  iomt  3*  on  thi 
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the  bolt,  the  tool  wiU  be  raiied  3°  above 
P  and  will  be  gronnd  with  3^  clearance, 
the  bar,  Fig.  10,  lo  that  the  pin  faUs  into 
[narked  12(r  in  the  graduated  arc  on  the  top 
—in  the  first  place,  lay,  on  the  right-hand 
le  18(r  mark.  Place  the  shank  of  the  tool- 
ninst  this  bar  and  slide  Fig.  6  on  Fig.  5 
is  or  forwards  nntO  the  point  of  Uie  tool  is 


r  of  the  grindstone,  and  damp  in  that 
Now,  having  the  grindstone  running, 
tool-holder  forwards  until  the  tool  touches 
and  grind  in  this  position,  at  the  same  time 
iff.  8  sideways  on  Fig.  6,  so  that  the  tool 
iTom  side  to  side  of  the  grindstone,  and 
ring  the  face  of  the  stone  true  and  straight, 
round  one  side,  moyethe  bar,  Fig.  10,  and 


Side    CUvcl^(on 

r  into  the  120^  hole  on  the  left  and  proceed 

re  now  ground  the  two  front  faces  of  the 
a  plan-angle  of  1 20°  and  3°  dearance.  On 
again  to  table  No.  2,  we  find  that  for  plan 
cutting  edge  60°  the  angle  G  A  K  diould 
Ad  the  tool  should  be  ground  at  a  point 
e  the  zero  on  the  stone,  and  consequently 


w  the  zero  on  the  arc ;  therefore  raise  the 
B  80  that  the  11|°  below  the  aero  on  the  arc 
poette  the  bolt  and  damp,  put  the  pin  in 
ar.  Fig.  10,  in  the  hole  marked  ISO*,  adjust 
mint  to  the  srindstone  as  before,  ana  gnnd, 
nt  lefttsedthft  tool  in  the  holaer,  and  set 
■oper  hfl^t  in  the  sling.    On  testing,  it 


will  be  found  that  the  tool  is  correctly  sround,  a 
if  properly  hardened  and  set  to  the  nsht  heisht 


and 
properly  nardenea  ana  set  to  tbe  nght  height  on 
the  sUde-rest,  will  cut  lonff,  curly  sha'dngs  off  good 
sted.  In  sharpening  toolB  with  the  more  o^use 
cutting-edges,  tne  arc  must  be  set  to  the  gradua- 
tions aboTO  the  zero,  so  that  the  tool,  when  grind- 
ing, will  be  bdow  the  zero  point  of  the  stone,  and 
in  table  No.  2  the  angles  which  require  this  setting 
are  shown  with  a  minus  sign,  and  are  to  the  left  of 
the  thick  line,  while  all  others  are  to  the  right  of  it. 
To  adapt  the  apparatus  to  other  grindstones, 
make  a  drawing,  to  scale,  of  the  side  devation  oz 
the  stone  and  trough,  and  on  Ihe  drawing  lay  a 
piece  of  tracing-paper.  On  the  tracing-paper  mark 
the  centre  and  drcumfersnoe  of  the  stone,  and  draw 
a  diameter,  v  u;.  Fig.  1,  for  the  zero  point.  At  the 
centre  of  the  stone  set  off  an  angle,  wvXyOi  18° 
bdow  the  zero  diameter,  and  another  angle,  wvy, 
of  30^  above  it.  Now,  through  the  point  x.  Fig.  1, 
where  the  18°  line  cuts  the  drcmnference  of  the 
stone,  draw  a  line  x  z  parallel  to  the  zero  line,  and 
draw  another  line  o  t^  bdow,  and  paralld  to  a;  s,  at 
a  distance  from  it  equal  to  the  thiVVnAM  of  the 
shank  of  the  tool-holder,  and  a  third  line  fh  also 
I>aralld  to  ^  £  at  adistanoe  bdow  o  %o  equal  to  three 
times  the  thickness  of  the  wood,  or  ottier  material, 
it  is  intended  to  use.  Now  put  the  tracing  above 
the  drawing  of  the  stone,  and  a  pin  through  the 
centre  of  the  stone  on  both,  and  turn  the  tradng 
round  until  the  last  line  drawn,  /A,  cuts  the  edge 
of  the  trough  about  l|in.  from  the  face  of  the  stone, 
and  this  wm  give  the  angle  of  the  top  edge  of  quad- 
rant pieces.  Fig.  4.  Then  fix  the  point  for  the  top 
bolt  $y  and  through  this  point  draw  a  Ime,  e  a\  Figs. 
1  and  4,  paralld  to  the  line  v  x,  Fig.  1,  m  a  direc- 
tion away  from  the  stone,  and  make  e  a'  equal  the 
radius  of  the  stone.  With  a'  as  oentre,  strike  an 
arc  «  6'  of  a  radius  equal  to  that  of  the  stone. 
Through  the  centre  a*  of  the  arc  draw  a  line  sr  b' 


experiment  described  br  Ostwald,  **  which  points  to 
the  existence  of  free  tons  in  a  dilute  solutton  of 
potassium  chloride."  If  it  be  the  one  I  critidsed 
m  the  Eleeiridan  for  April  19th,  1889,  it  throws,  as 
I  pointed  out,  no  new  lisht  on  the  subject,  and  in 
fact  proTe»  nothing,  ana  at  all  events  it  was,  as 
pointed  out  by  Ostwald  himself,  merdy  a  hy^- 
thetical  experiment,  not  aotuallv  made,  and  havmg 
no  existence  outdde  the  brain  of  the  author. 

In  reference  to  the  statement  that  **  Olansius  and 
Williamson  years  ago  suggested  that  tiie  explana-. 
ti(m  of  deotrolysiB  was  to  be  found  in  a  partial 
dissodatton  into  their  tonaof  those  substances  which 
are  electrolvsable,"  I  would  point  out  that 
Williamson  did  not,  so  far  as  1  know,  suggest 
anything  of  the  kind ;  but  he  published  a  theory  of 
etherification  in  whic^  I  thinik  ndther  deotzofysis 
nor  dissociation  theory  is  mentioned.  A  part  of 
it  was  quoted  by  Clausius  in  support  of  a  hypothesis 
of  decorolysis,  which  was  at  least  very  doubtful, 
and  upon  whioii  is  founded  the  more  recent  dissocia- 
tion hypothesis  of  apparentiy  the  same  diaracter. 
The  ststements  that  all  non-dectrolytes  obey  the 
law  of  osmotic  pressure  is  at  least  somewhat  bold. 
Have  all  non-dectrolytes  been  tested  in  this 
respect? 

One  is  tempted  to  think  that  a  too  eager  desire 
for  generalisation  has  led  these  authors  beyond  even 
the  probaMities.  As  I  have  before  pomted  out, 
the  meaning  attached  to  the  word  "  ion  "  bv  these 
authors  is  quite  different  from  that  intendea  by  its 
author  Faiaday. 

Belfast,  June  20.  J.  Brown. 


parallel  to  the  line  v  y,  and  where  this  cuts  the  arc 
at  b'  wfll  be  the  lower  end  of  it.  The  lower  arc  is 
vertically  below  the  first  one,  and  its  two  ends  are 
found  by  drawing  parallds  in  the  same  manner  as 
before. 

The  bar,  Fig.  6,  must  be  suffidentiv  long  to  allow 
the  tool  to  traverse  dear  across  the  face  of  the 
stone,  when  the  bar,  Fig.  lOj  is  pinned  into  the  55^ 
hole  on  Fig.  8,  and  the  slots  m  Fig.  5  must  be  long 
enough  to  allow  for  adjustment  when  the  bar  is 
being  ground  with  a  plan-ansle  of  65",  when  the 
point  of  the  tool  is  at  its  farthest  from  the  stone, 
and  also  when  a  plan-angle  of  180"  is  being  ground, 
when  the  point  of  the  tool  is  at  its  nearest  to  the 
stone. 

The  remainder  of  the  apparatus  can  easily  be 
adapted,  and  requires  no  description. 

I  should  have  been  glad  if  the  excellent  details  of 
the  ellipse  diuck  on  p.  387,  Vol.  LII.,  had  gone  a 
littie  furtiier.  There  is  one  described  in  the  1816 
edition  of  **  Bergeron,"  plate  34,  in  which,  instead 
of  the  ring  bein|p  moved  by  two  screws,  one  of 
which  is  screwed  m  and  the  other  out,  it  is  moved 
by  one  only  in  the  same  manner  that  a  sUfie-restis 
moved,  whidi  is  a  distinct  advantage.  The  ends  of 
the  casting  carrying  the  ring  are  dotted  and  dide 
on  bolts  attadiea  to  another  casting  whidiis  bolted 
to  the  headstock.  My  father  used  to  have  one  of 
this  ^pe,  made  by  Mr.  Jesse  Low,  but  I  forget  the 
exact  construction.  By  connecting  the  single  screw 
which  moves  the  ring  to  the  slide-screw,  it  would. 
I  think,  be  posdble  to  start  with  a  drde  at  one  ena 
of  a  piece  of  wood  and  pass  to  the  other  by  gradu- 
ally narrowing  ellipses. 

The  above  article  in  *' Bergeron'*  also  shows 
how  to  turn  up  the  ring  when  fixed  on  the  head- 
stock,  so  as  to  get  it  absolntdy  central  with  the 
mandrel. 

43,  Temple-road,  Sale.  D.  B.  Benson. 

VAN  T  HOFF'S  LAW  OF  OSMOTIO 
PBBSSTJBB. 

[32473.]— Iir  reference  to  this  theory  as  described 
on  p.  354,  may  I  ask  if  there  is  no  evidence  for  the 
supposed  dissociation  of  HCl,  KCl,  &c.,  in  solutions, 
except  that  otherwise  these  substances  would  not 
be  behaving  as  Herr  Tan  't  Hoff  says  they  should  ?  1 

I  should  also  like  to  know  the  nature  of  the 


REPLIES  TO  QUERIES. 

%*  In  ihdr  mmotn^  Oort$»ptmdmi$  m§  rmpmim 
fully  r$quMUd  to  mtntton,  m  «mA  intteMM,  th§  mU 
andmmh§r  nf  <iU qymry  oiiW. 

[74055.)— Bleotrioal.—"EBBATA.*'~-The  word 
I  wrote,  ton,  has  been  printed  iron  ;  and  ifynamieal 
has  been  converted  into  dynamomical. 

S.  BOTXOMS. 

[74403.1— Billiarda.— Bennett  has  written  a 
capital  book,  <*  Billiards/'  published  by  De  la  Bue 
and  Co.,  net  7s.  104d.  Let  your  correspondeat  get 
this,  study  it  a  little,  and  then  have  a  few  lesM)ns. 

C.  T.  P. 

[74427.1— DriTing  Gone.— Does  not  "  Turner" 
see  that  the  steps  of  the  driving  shaft  must  be  the 
counterparts oxthe  driven  diaf t in  diameter ?  The 
question  has  been  answered  as  often  as  put,  which 
is  very  rardy,  for  a  latheman  understands  that  little 
bit  of  medianics.  See  back  numbers,  or  any  work 
on  tiie  lathe.  8.  L. 

[74446.]— Oomposing  Stiok.— I  don*t  know 
why  the  querist  wants  to  cast  a  "  oomposing  stidc " 
in  stereo-metal,  or  what  use  it  will  be  when  cast ; 
but  he  oan  oertainly  cast  it  in  dther  plaster  of  Paris 
or  paper  moulds,  just  as  stereotype  plates  are  made. 


[74452.]— Ckimponnd  Oaa  -  Snfflnea- Where 
can  compound  gas-engines  be  seen  «or  beard  of  ? 
Where  did  Mr.  Shakespear,  Dresden,  find  any 
mention  of  them  P  Can  he  give  a  brief  description 
of  their  action  ?  B. 

[74456.]— Stronstli  of  Lesui  Pipes.— Bepeated 
freezing  of  water  in  lead  pipes  naturally  leducee 
them  to  the  thinness  at  whieh  they  burst  on  the 
formation  of  ice.  The  diver  is  extracted  from  the 
lead,  and  lessens  probably  its  durability ;  it  has 
littie  to  do  with  its  ductility.  Nun.  Dob. 

[74460.]  —  Oopying  Apparatus.  —  I  fancy 
'*  Ignoramus  "  will  have  to  explain  what  he  really 
means  before  any  answer  can  be  given  to  his  quenr. 
Does  he  mean  a  camera  obscura,  or  merdy  the 
sheet  of  glass  whidi  is  used  by  draughtsmen  to  copy 
a  drawing  by  placing  it  upright  between  the  draw- 
ing and  their  paper  P  Why  not,  when  asking  a 
question,  staito  as  fully  as  posdble  what  it  is  P   B. 


[74463.]— Vulcanised  Bubber.  —  Onlv 
perience  can  guide  anyone  in  forming  a  judgment 
as  to  the  relative  durability  of  samples  of  vulcanised 
rubber.  Nuh.  Dob. 

[74464.]— Armature  Joints.— What  does  this 
querist  mean  P  If  the  wires  are  of  copper,  they  can 
be  brazed  on  to  biass  by  means  of  the  blowpipe, 
using  borax  as  the  fiux,  or  they  can  be  soft- 
soldered.  The  deaned  copper  ends  might  even  be 
hammered  into  dots  in  the  brass.  It  is  rather 
singular  that  this  query  should  have  remained  un- 
answered so  long,  especially  as  it  afforded  an 
opportunity  for  referring  to  books.  T.  L. 

[74471.]— Mould  on  Date  Palm.— Dip  into  a 
solution  of  oorrouve  sublimate,  or  dean  with  a 
brudi  and  dip  into  melted  paraffin  wax. 

Nun.  Dob. 

[74476.]— Seeing  by  Blectrioity.— This  query 
is  wrongly  headed.  There  is  plenty  of  information 
about  the  properties  of  laleiiium  in  back  volaniet; 
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Int  u  to  "  nauiBbj  d*ctr[city,"  that  ii  tomathiDg 
which  hM  yet  toM  uhiared.  B. 

[744770  — Solvant  tor  Wood.  — WhU  thu 
qosiiit  wuiti  ii,  DO  doubt,  the  wdation  ot 
4  capimmiiioiiiani  oxido,"  giiau  b;  llr.  Bottons 
in  thaw  ooliimiia  ■  tar  weaki  bMk.  TbiM  will 
diMolfa  ths  oelluloM  of  tJie  wood;  bat ths wood 
nqairsB  to  be  flnt  dsptind  «f  all  ndsoiu  mattar, 
■lul, in (aotjVvatTUtiBg «!■•  it  maj oontain baaidM 
Miilt1'f>i  Xhi*  I  fooM  a  TUT  tnabltMiM  and 
'diffieolt  mattar  to  aooomplidi  wbrn  I  hadatrr  at 
it  aoma  lima  aao.  So  £u  a*  I  rammber,  I  doo't 
think  I  (OMM^  In  makina  a  ntiifactotr  aolntian 
ot  wood  (Mwdnit),  bat  I  did  irith  oeUuloM  in  other 
lorma— papar,  ran,  &o.  W.  IL 

[T4S26.]— AnU-Ioffulthm.— Thli  qoeiy  baa 
been  «n«wB»d  1^  "F.H.A.S.,"  p.  33S  and  bj 
"  7.3.S.,"  P'  364,  but  more  can  be  mO.  Cnlondr. 
STCU  Hutton  hinuelt  b  not  eutinl;  tree  from 
inaccanCy.  II  the  obsolete  taaanins  of  "  anti' 
logaiithm  "  ii  (aa  I  nup«ot}  Tery  dmuai  to  what  is 
now  called  the  co-la/aTUkm  ot  a  nnmbar— then  the 
conclndlng  part  of  Huttou'a  daflnitlon  is  wroilB, 
For  example,  if  radios  •=  I,  and  log.  tin.  x 
=  1~G3S97,— then  obnoiulj  the  ca-%.  ain.  «  (or 
"aati-Iog.")  would  be  '30103.  When  the  radini, 
howBTsr,  i>  10,000,000,000,  the  log.  would  be 
9'G08g7l  and  the  "anti-log."  10'30103_-the  nun  ot 
the  two  being  20,  not  10,  aa  Hattoa  impliaa.  If 
log.  and  "anti-log."  am  both  inoreaied  to  10, 
BO  M  to  get  rid  of  negative  diaractariitiaB,  it  ii 
eTidaat  their  aum  muet  be  20  ;  u  whaii  not  in- 
ereaaed  by  10,  tiuic  mm  ii  leio.  Id  the  ezampU 
aboTe,  2  -  30°,  and  aa  log.  lin.  30'  -  1-G9SD7,  tha 
oo-log.  (or  "  anti-log.")  30°  =  -30103;-  log.  ^  ^ 

H  I(w.  co-aec.  30°.  When  tbeae  loge.  are  increaaed 
by  10,  we  ot  coarse  get  log.  ain.  30°  <=  9'6Sgg7  : 
and  the  "anti-log."  sin.  SO*  -  log.  oo-aeo.  30' 
B  10-30103,  the  two  together  nmiming  20.    How- 


[74585,]-Antllr»olte.— It  will  be  as  well  tc 
have  aome  definitiDn  of  what  is  meant  b;  "  alow- 
combuition  stove  "  before  going  any  further.  Mr. 
Fotok  (p.  36£>  saya  that  a  "  slow-oombiutiOD  tton 
•ocnawlwt  Tesemblea  ■  mii  ~ 
Well,  if  that  ii  a      ' 


Its  him  a  desr  reply.  I  asnd  bim  ikstohes  of  two 
ayi  he  can  connect  his  bella.  Fig.  1  ii  in  aeries  ; 
ig.  2  in  parallsl.  In  the  latter,  only  one  battery 
used ;  in  either  cue  you  are  not  bound  to  use 
lOre  Uian  one  battery.  Any  one  of  the  three  in 
ig.  1  would  do  in  the  poaition  they  a—  ■''■  ■"  ■* 


ig.  I  would  adopt.     Tou  ihtnild  lue  ^gle-rap 
1  f^g.  1,  beoauae  trembling  bella  will  not  work 


(ode  cxtd 


l.Vl-1 


Coimact  tlui  ti 


1  at  dgnaU-^    _-„._- 

anrwhsre  in  tha  nndergronnd  road  betweso 

>  and  E,  and  the  three  belu  will  ring  the  mm» 
ims.  In  Fig  a,  oonneot  ths  two  bottom  wire*  1^ 
aeam  of  an  ordinary  pocket  knife,  ai  ia  nauallj 
lone  with  onderground  aignals— the  aame  reeuft 
rill  follow.  You  should  be  careful  in  Fig.  1,  by 
onnecting  up  the  batteries,  not  to  counteract  each 
ither— that  ia  to  say,  the  current  from  one  batterj 
o  go  in  the  opposite  directioa  to  one  ot  ths  otben, 
or  in  such  a  caae  yon  would  not  bare  snoagh 
lurrent  to  ring  your  bolls.  To  be  sura  ol 
LToidiog  this,  jou  had  batter  use  only  ont 
lattecT,  and  oonnect  it  up,  as  is  ^owi 
n  Fig.  1,  by  [the  dotted  lines  at  o.  Ol 
Dorse,  the  main  wire  at  a  most  be  broker 
or    this.       Ths     reason    the     bells    D    C     wen 


I  see  that  Mr.  Frank  says  the  draughl 

"mnatbekwtaa  strong  aa  possible."  Exactly  ao. 
that  Is  praetioallj  whaf  I  idd.  The  ibnpleit  w»] 
to  settle  the  matter  if  for  those  who  hare  ao-eallec 
"  riow-oomlmstian  stores  "  to  try.  All  I  know  li 
that  anthradta  won't  bum  onlssi  then  la  ■  good 
dnnght.  Nun.  Doa. 

[71£96.]— Xleotrjo  Sell.— TUs  hardly  re<qQlra 
a  sketch  to  illoitrats  arrangementa,  since  it  is  i 
simple  bell  circuit,  such  as  yon  will  fnd  figured  ani 
desmbed  in  any  book  or  cstologue  on  electric  bells 
say,  tor  instance,  at  p.  159  of  my  book  "  Eleotri 
Bells."  Theoulypncaution  tobetakenia  tobeni 
each  of  ths  wires  coming  from  the  push  into  i 
helix  or  coU,  at  the  point  oorresponding  to  tb 
hinge  of  the  door,  to  giTe  elasticity. 


[71536.]— Blectrio  Bell.— Some  time  atfo 
attached  my  front- door  knocker  to  electric  Dell 
tikus :  I  bored  a  hole  through  door  to  top  sud  o 
knocker,  and  put  a  brMi  wire  through,  so  tha 
lAen  knocker  was  raised  it  would  push  the  wire  bad 
I  then  fixed  two  pieeas  of  broken  American  olool 
■prmgontbeback  of  door  at  about  a  right  angle  t 
each  other,  «a  as  to  form  a  Y.  The  top  ends  wer 
fixed  to  door,  and  the  lower  ends,  where  they  crossv 
Mdi  other,  were  fne  to  act  M  springs,  and  solderer 
'   -^  copper  OD  the  npjier  aide  ot  th 


o/)l 


lower  spring,  and  another  piece  on  ti 


wire  to  each  of  1 —  ,,- ^_ ,  _„-, 

then  raised  tha  outer  spring  a  little,  so  that 
were  free  ot  each  other ;  then,  when  the  knocke 
was  raised,  tha  brass  wire  pnahsd  the  lower  sprin 


Bs  of  copper  oi 
pring  a  little, 


■wu  mmuB  uuuwct,  and  the  hell  rung.  The  leadin 
wires  may  be  conducted  mors  than  one  way.  On 
good  plan  ia  to  Bi  two  pieces  ot  copper  on  under 
side  ot  door-Irame.  and  then  &x  two  oopper  suing 
OD  tha  door,  so  as  to  rub  together  when  the  door 
closed ;  this  will  inauie  a  contact.  The  springs  o 
the  centre  of  door  will  also  rub  ilightly  when  puahec 
If  properly  ^ed.    Mine  answera  well. 

W.  MAr.i.niT. 
[T4598.]— Xleotro-motor  for  Slnvr.- A  dmi 
armature  Gin.  loog.,  3ia.  diameter,  wound  wit 
about  lib.  No.  14  wire,  running  in  a  pair  < 
upright  fields  Gin.  high,  6in.  wide,  |m.  thick,  wouc 
with  31b.  or  thereabouts  of  No.  li,  would  giTe  U 
desired  results,  if  you  can  put  tbcoogh  the  mott 
20  ampins  ol  current  at  0  volts  pressure. 

S.  BOTTO^TB, 

[74601.]— Btectrlo  -  Ball  Ooimeotloiia.  "  : 
"Colliery  Amateur  **  gaTs  the particnlora  what  tl 
'dgwtl  I*  Intended  for.  It  would  have  beeneador  i 


„    „  3  the  wires  touch 

ing,  or  bad  ioanlation ;  but  you  conneeted  np  thi 
mta,  and  made  a  complete  circuit,  causing  thi 
bells  to  ring.  I  could  give  yon  a  sketch  to  shov 
liOW  it  was  done ;  but  it  would  take  up  toe  mucl 
■pace.  It  you  will  write  and  let  me  know  what  th< 
ngnal  is  for,  and  whether  ths  pit  is  wet  or  not,  i 
the  underground  r4ad  ia  timband  or  arched,  I  wil 
glTa  JOU  all  the  Information  I  can,  and  ■will  savi 
you  trouble  in  time  to  come  to  maintain  the  signal 
tJse  bare  iron  wire*  along  the  underground  road 
npported  bj  earthenware  insaiatora. 

A  Coluehy  EuectsiouVi 
[74602.]— BsfbotlTe  Dyiuuno.— To  Ms.  Box 
roSB.— In  my  copy  ot  the  "  E.  M."  for  June 
there  ia  no  trace  ol  0 :  hence  the  expected  c.p. read 
6c.p.  instead  ot  60.  It  also  says  a  oc.p.  and  a  10c. p, 
not  a  Sep.  with  a  lOc.p.  Lastly,  it  says  you  mad 
afunnal.  Don't  you  call  this  apretty  jumble?  0 
course,  I  fett  there  was  some  typographical  erroi 

and  did  not  feel  justifled  ii  — ~' ' — '■'''  -— 

on  soch  defectiTe  bases. 

Bemove   tha    added    sheet-ii , 

No.  20  wire  to  the  sections  ot  the  aimatur 
..lean,  without  touohiug  the  aides  ot  tunnel 
otter  having  put  a  layer  of  stout  parofflne 
brown  paper  over  the  central  portion  of  the  peri 
phery,  put  on  a  binder  of  a  dozen  layers  ot  No.  '2 
phosphor-bronze  wire.  You  will  then,  I  think,  gt 
sufficient  voltage  and  current  to  light  six  25-vo: 
lOc.p.  lamps.  S.  Bottone. 

[74608.]— Fekther  Bed.— The  feather  bed  I  hai 
slept  on  about  26  yaaia  was  prepared  by  a.  former 
wilo.  All  fattf  matter  was  remoTed  tmm  feather 
Tbey  were  then  sewn  np  in  paper  bags  and  bake 
in  a  brisk  oven  about  An  or  six  times,  oare  bein 
tokoi  not  to  scorch  tbem.  No  unpleasant  small  hi 
oome  from  it.  W.  Muxxrr. 

[746ie.]— Buptare.— Beaden  of  tha  "E.  M. 


sn 


t>e  warned  against  the  dongaicw  i 
con  be  Clued  l?  any  fonn  of 
ion.  Hxperience  has  shown  tlist  ft 
lated  hernia  inciesses  ditecOf  wilk' 
ktion.  Hsruia  la  a  purely  msdisii 
sod  can  DO  more  be  cured  b;  dn; 
1  a  pips  aaa  bs  goLiid  ot  by  tanlii 
llie  ^iOcaBsa  «  Aa  tattan  of 
le  with  strychnia  seems  to  me  tc  | 
[:curate  diagnosis  between  hernial 
>ns  ot  a  diSaient  natum,  and  imits 
ydoey  Diapenaer ' '  probably  tak«  i 
tut  I  should  fancy  the  recorded  a 
it  observatiou.  a. 

.l.]-Mathem(lOoal.— The  path 
liable  point  ot  this  kind  is  called  lb 
int.  Analytical  geometry  ia  a  ■ 
111  method  than  Euclidian  geomd 
[ation  ot  such  piobLems,  tor  we  hai 
>  equation  of  the  locus,  and  then  » 
I  nature  and  position.  Let  A  and 
led  points,  and  P  be  the  movs 
always  keeps  itself  twice  aa  far 
;  the  problem  then  ia  to  find  the  ] 
1  solution  is  that  it  is  a  circle  wheal 

0  two-thirds  of  the  distance  betw 
ie  the  point  C  in  A  B  produoed 

1  AB,  and  with  C  aa  centre^  am 
desolibe  the  circle  B  P.  It  is  ei 
BC.  also  FC  -  2BC,  and  AC  = 
te  BC:CP::CP:CA,    As  «* 


'  this  problem  geometrically  is 
1  the  cucle  tlius  described,  the  tin 


STidently  be  the  required  locus. 
'  be  proved,  since  the  triangle* 
contain  the  oommon  angle  C  be 
lal  aidea,  and  therefore  ore  aimUs 
;  AP  isdouWeotPB.  This  prop 
a  a  particular  case  of  a  more  gene 
-"-     Legendre's    "'"-'.""■''—*''" 


of  ti 


1  far  s 


3*.]-BookhlndlnB-.— The  pont 
iknife  would  not  in  any  nayinl 
[  the  edges  ot  good  work,  or,  for  1 
nd  of  wotk,  proTided  you  allow  1 

setting  your  boards.  It  will  m 
utting-boaid,  bat  it  will  cut  as 
>Be  down.    You  could,  howeTer,  ■ 

or  thin  board  between  the  km 

and  thus  moke  it  flush.  This  i 
a  the  shopa.  PaiimcAi,  Boo 

35.]— Air -Blowing-  Apparatui 
iber"  is  wise,  he  will  not  use  ; 
g  or  lighting  purposes,  aa  the 
thing  but  satisfactoiy,  and  will  rs 
mtion,  as  the  rate  of  evaporation 
mpeiatnre  oE  the  atmoaphere, 
1  and  elaborate  means  are  provid 
le  air  supplied  to  hia  apparatus  i 
rature,  "  Old  Subscriber  "  will  fitt 
ut  a  failure,  oa  hundreda  have  d 
Id  Subscriber"  wants  to  light  u 
lactical  manner,  I  would  adrise  I 
Incandescent  Uaalight  Co.,  Pa 
linater,  London,  who  moke  a  spe 
itus  for  lighting  and  heating,  i 
es.  I  have  used  one  of  the 
uy  benzoliae  ia  used  for  pnidn- 
able  air  or  goa,  a  rotary  uowe 
'sighta  ia  attached,  and  will  run  k 

at  a  stretch.  The  gas  is  ot  gi 
,  and  can  be  used  for  OTsry  pur| 
and,  if  employed  in  oonnectio: 
descent  Co.'s  mantle  and  bumw, 
Old  brilliant  light  is  obtained  trc 
aiing  6c.ft.  per  hour  and  of  about 
iduong  the  gas,  la.  '2d.  per  1,0; 
3fi  the  apparatua  ia  low,  and  so  si 
u  attend  to  it.  The  apparatus  v 
ble  in  country  diatricto  where  o 
t  be  obtained,  or  where  an  exort 
le.  G*sl 

&12.]— Oapaolty  ot   Oyltaden 

f'   is   the   promised   table  ot  a 
Hd.  by  Oft.  cylinder,  lying  bori 
_snt  depths  at  nentre.    It  wOl  be 
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tBBB  alw»;s  ia  the  eama  directiaa,  being 
••«■"  »n4  then  "  off  "  alternately  at  every 
f^Mrtef  of  a  reTolution.  Any  attempt  to 
tain  ik»  iwitch  backwards  only  oauaea  the 
kradfa)  to  nnMrev. 

Kg.  26  ahows  the  switch  completo  with 
Ae  coTei  on,  and  Fig.  27  shown  the  internal 
Beiiuiisin,  with  botk  the  cover  and  handle 
MBoved.  fief  erring  to  Fig.  27,  the  U-shaped 
)nH  pait  at  the  bottom  ia  the  one  oontaot 
laece,  uid  the  straight  part  at  the  top  is  the 
•Umt.  a  binding  screw  is  affixed  to  each 
tl^  oontact-pieces  for  the  attachment  at 
Ae  wires,  the  ends  of  which  are  brought 
Iboagh  the  top  and  bottom  holes  in  the 
tase.  Working  in  bearing  in  the  centre  of 
Mbv  TJ-ahaped  contact-piece  is  an  oblong 
wem  iA  brass,  at  the  ends  ot  which  are 
M^ed  two  arms,  these  arms  being  kept 
■tMBiBg  outwards  by  a  steel  spring.  The 
Aaadleacrews  into  the  hole  seen  m  the  centre 
tt  tke  awitoh,  and  b  thus  fastened  to  the 
•UoDg  jneoe  of  brass.  The  position  in  which 
&e  nntoh  is  shown  in  the  figure 
U)»  top  arm  making  contact  with  the  top 
Mnlaw<pieoe,  and  the  oironit  being  oom- 
plntod  through  the  spindle  and  bottom  arm 
awl,  ia  addition,  by  the  tip  of  the  top  arm 
vhitb,  it  will  be  seen,  is  pieseing 
■aiut  the  V-shaped  piece.  To  turn 
t£»  switeli  "  oft "  the  handle  is 
tated  (dookTifie)  for  a  quartei 
»  rerolataoD,  which  causes  the  top  ar 


,  thus  breaking  the  circuit.    By  the 
■ext  qoarter  of  a  revolntion  the  switch  is 
tamed  "on"    asfain,  what  was  before  the 
bottmi  ann  now  becoming  the  top  and  paas- 
Jm  iato  the  position  shown  in  the  flgoie.  It 
■im  be  seen  from  this  that  a  good  m  ' 
e— itart  ia  obtained,  and  that  whatever  ^ 
Ifame  Bay  be  at  breaking,  the  circoit  is 
leceived  c»i  the  point  of  the  arm  and  not  on 
tko  face  There  electrical  contact  is  made. 
Xacb  time  the  switch  is  used,  better  contact 
ixfbtained,  as  the  onn  seats  itself  in  the 
atni{^plateIikeahammeT-blow.  The  moat 
Kntenl  form  of 
Base,  with  metal  i 

Tbo  chief  points  in  a  well-designed  lamp- 
ovitoh  difier  considerably  from  those  of  i 
vain  -  switch.  First,  becanae,  generally 
■peeking,  the  latter  is  placed  in  hands  that 
Mr»  accustomed  to  and  know  the  inod\ 
ameranUi  at  electric-light  switches;  whereas 
KM  ioamer  are  operated  by  all  sculsond  con- 
diti«DS  of  people,  from  the  nervooa  old  lady 
iHh>  doesn't  care  to  touch  "  these  electric 
things,"  to  the  ingenious  and  inqoisitive 
effioe-boy,  with  his  wonderful  capacity  for 
•xpenmenting ;  and,  secondly,  because 
sitiatic  appearance  and  sm^  size  are 
aatters  of  considerable  importance. 

Thtt  two  most  important  points  inalomp- 
nritdi  are  certainly  those  which  the  fire 
insoTonce  companies  insist  all  switches  shall 
have,  viz.,  Uiai  it  is  impossible  for  the  awitoh 
to  be  left  in  such  a  position  that  it  can 
"  are,"  and  also  that  the  base  is  oomposei 
Mtae  uon -combustible  material.  The 
aaining  points  ace  similar  to  those 
andying  to  mun  switches,  as  mentioned  ii 
AiticlelU. 

The  chief  points  may  therefore  be  enumer 
atsd  as  follows : — 1st.  Impossible  for  the 
Mritch  to  be  left  in  an  "arcing"  position. 
.toA>  Non-combustible  base.  3rd.  Solidity 
«l  caaatruction.  4th.  Meohanical  conneo- 
Hctt  (so  far  as  the  type  ot  switch  allows) 
■^t  through  from  terminal  to  terminal. 
jth.  The  less  metal  parts  at  the  back  of  the 
kase  the  better. 

Isi.  The  first  of  these  points  ia  ot  very 
Beati^wrtance  as  affecting  the  risk  from 
m9,  kod  it  is  now  generally  lecc^nised  that 
k  n*it(^  that  does  not  tufil  this  oonditioa  ii 
dangerous,  and,  however  well  it  may  be  de- 
mgaoi  in  other  respects,  would  unammooaly 
be  rejected  b^  the  fire  insurance  companies. 
Vhan  the  cucuit  in  whioh  '     * 


electricity  is  flowing  is  broken  slowly,  it  will 
be  seen  tnat  a  minuto  spark  takes  place  at 
the  actual  severing  ot  the  curouit,  which 
spark  increases  in  size  as  Uie  distance 
between  the  two  ends  of  the  circuit  is 
increased.  The  electricity  continues  to  pass 
between  the  two  points  by  means  of  the 
heated  air  ao  long  as  the  supply  ia  kept  up, 
and  the  points  are  not  pulled  too  far  apart. 
Thisis  what  is  calledan"aro,"  and  a  switch 

t  BO  that  this  diaohar^  takes  place  is  said 

be  left  in  eui  "annng"  position.  The 
electric  aro  is  exoeediogiy  hot.  Thus  the 
metal  points  are  rapidly  nulted  away,  and 
the  red-hot  metal  is  liable  to  diop  from  the 
switch  and  set  fire  to  any  inflammable 
material,  such  as  cnrtains  or  carpet ;  hence 
thedangei.  The  most  usual  way  of  making 
a  switch  so  that  it  cannot  possiblj  "  arc  "  is 
to  use  a  spring  so  fixed  to  the  spindle  ot  the 
awitoh  that  it  is  impoanble  to  leave  it  in  any 
nodtum  exo^t  right  "  on  "  or  right  "  oft. ' 
ly  the  addition  also  of  a  loose  handle  move- 
ment, Uie  switch,  however  slow  the  handle  is 
turned,  flias  rapidly  from  on  to  oft  or  off  to 
on,  as  the  case  may  be,  thus  redndng  the 
sparking  to  a  TniniTTpiitrt  and  eliminating  the 
nasty  jar  to  the  hand. 

2ad.  This  is  also  an  important  pcnnt  as 
reducing  the  risk  from  fire.  In  switohaa 
with  wooden  bases,  should  the  handle  hawen 
to  stick  for  any  reason,  and  the  switeh  Mt 
left  in  an  "arcing"  position,  Uieheat  ot  UK 
"  ant "  would  soon  set  the  base  on  fire,  and 
behind  curtains  or  aimilar  diapings  switches 
in  this  condition  are  apt  to  pass  unnoticed 
until  a  fire  breaks  out.  With  a  wooden  base 
too  the  mere  spark  at  breaking  the  circuit 
has  been  known  to  char  the  wood  a  little 
each  time,  till  it  at  last  got  in  such  a  condi- 
tion that  it  easily  caught  fire.  Happily, 
however,  altbouzh  at  the  outset  of  electric 
lighting  almost  all  switch-bases  were  otwood, 
now  with  the  universal  use  of  porcelain  oi 
slate  and  quiok-bteak  aotdonSj  the  risk  ot  a 
fire  from  the  above  causes  is  not  merely 
reduced  to  a  minimum,  but  beoemea  wtSl 
nigh  an  impossibility. 

3rd.  The  size  of  a  lamp  switch  being 
necessarily  limited  [a  large  switch  is  un- 
sightly), it  is  somewhat  difficult  to  produce 
a  solid-made  switch  that  will  fulfil  all  the 
other  conditions.  Ite  cenduoting  part  must 
be  ot  the  requisite  size  with  sufficient  contact 
surfaces  to  prevent  heating,  it  must  havt 
ample  clearance  between  the  different  parti 
to  prevent  an  "arc"  being  sost^ned,  e 
throw-off  action  to  give  it  a  ipick  break, 
stout  binding  screws  tor  connections,  and  al 
to  be  contained  within  a  space  whose  dia. 


hanks  of  the  screws  are  two  or  three  tiies 
mailer  than  the  holes  in  Hie  base  of  flis 
witch,  and  never  drive  a  screw  r^U  horns. 
t  is  the  lost  half-turn  that  breaks  the  bases. 
lie  screws  ahould  onl^  just  grip  the  ba« 
ufficient  to  prevent  ito  moving  about 
Iwitohea  fixed  st  three  different  pointe  in  Os 
lase  are  more  liable  to  break  than  those 
ixed  at  two,  for  which  reason  some  maaa- 
outurers  make  only  two  holes  in  the  baas, 
his  being  quite  sufficient  tor  all  ordinary 
lurposes. 

4th.  The  advantages  obtained  by  having  ■ 
aechanical  connection  (so  tar  as  tne  type  at 
witch  allows)  right  through  from  terminal 
o  terminal,  was  Fully  pointed  out  in  Aiticb 
H.,  when  treating  of  main  switches,  sod 


iranch  switehas.  Generally  apeakuig, 
iver,  this  condition  is  not  of  so  auus 
mportanoe  in  regard  to  lamp  or  bruch 
iwitehes  where  the  current  ia  small,  and  then 
s  always  a  large  margin  as  regards  oontsit 
lurtoees. 

Gth.  Uetal  parte  at  the  hack  of  a  nriteh, 
vhich  parte  are  in  connection  with  tti 
novement  on  the  front,  are  verf  objectioD- 
ible,  ainoe  it  lowers  ite  insulati(».  "&» 
nost  general  method  of  fixing  the  diSMnt 
»rte  on  the  front  of  the  base  la  bv  soiewii( 
hrough  from  the  back,  whioh  leavai  m 
teods  of  the  screws  flush  with  the  bottom  ot 
lie  base.  When,  therefore,  the  iwiUi  ii 
greeted,  the  hefcds  of  the  screws  ooms  a 
!ontact  with  the  wall,  quite  preventiui 
ligh  insulation  being  obtained,  and  oM 
Mmg  the  cause  of  a  serions  "  earth"  ontts 
nstiUlation.  To  obviate  tliis,  some  msnt. 
Facturen  oounteiaink  the  porcelain  for  Al 
icrew-heads,  and  then  fill  m  the  hole*  wi& 
1  special  kind  of  putty.  Thi8_ 
Mnsiderably  better  job,  but  it  is  ■! 
jqual  to  a  method  that  is  now  being  iofa^ 
luced,  anl  which  bids  fairtoreplaoesllete 
nethodsoffixingthsmetalparte  to  the' 
it  switches,  onf^ots,  ogling  roaes,  &c.  _ _ 
method  coiuisti  iu  having  holes  drilled  is 
the  porodain  bass,  and  tapptd  toreosifsiki 

metal  soraws  that  hohl  the  -wtr^ *••* 

the  nritoh,  which  can  tbns  be 
Front.  As  these  holes  only  go  thres-qnnlH 
stthe  way  through  the  baae,  there  an* 
metal  parte  at  the  back,  and  as  regaids» 
lulation,  the  switoh  is  as  near  pertectioBii 
»n  be.  Considerable  difficulty  was  st  W 
9xperienced  by  the  porcelain  monldan  ii 
cutting  BO  small  a  thread,  and  it  is  only^niti 
recent^  that,  by  the  a'd  of  special  machinsrr, 
their  efiorte  were  orowaad  with  suocesa. 


the  threaded  portion  of  the  switch,  as  showi 
■  ,  Fig.  22. 

It  IS  not  surpnemg,  therefore,  it  oni 
_  jcasionally  meets  with  switches  three  ou 
ot  every  dozen  of  which  become  useless  t 
week  or  so  after  they  have  been  erected 
The  handle  perhaps  shps  round  and  round 
the  throw-oS  action  ntuses  to  act,  or  thi 
handle  splinters  right  up.  Porcelain,  ai 
excellent  substanoe  for  bases,  covers,  an( 
handles  ot  switches  as  renrda  insulatinj 
qualitiea,  iavery  brittle,  and  when  subjecte> 
to  much  strain,  readily  cracks  and  splintere 
Slate  baaea  are  a  little  tougher ;  but  slate  i 
a  poor  insulator  as  compared  to  porcelain 
UTUesB  enamelled  or  spe<naUy  treated 
Poroelain  and  china  are  nndoubtedly  th 
most  suitoble  materials  for  the  oonstructioi 
of  switch  bases,  covers,  &o.  The  orackiu] 
and  splintering  can  easily  be  got  rid  ot  b; 
proper  design,  and  allowing  ample  substanc 
m  tiie  parte  subjected  to  much  strain.  Th 
time  when  moat  poroelain  switches,  an 
indeed  moat  other  poroelain  elecbrio  ap 
plionces,  are  broken,  is  certainly  when  the 
ore  being  fixed:  a  careless  fitter  will  split  th 
bases  by  dozens.  Withproper  care,  howevei 
there  is  no  reason  why  any  should  be  brokei 
Use  a   iomU    screw-driver ;  s»e   that    tb 


(Tir  b  etniinufd.) 


FIFB   imCPLVIB. 

THERE  ia  a  good  deal  of  awkwud  N*; 
fitting  in  connection  with  gss-work^  «■ 
In  variona  water  and  itaam  oonneotlona  I  ^M* 
had  some  coniideiable  practics  inthisat<&ff*^ 
times,  and  will  jot  down  a  few  nsefol  ennifW 
for  the  help  of  those  te  whom  snch  wetknayll 
little  known. 

Ot  conne,  in  laying  entirely  new  and  a 
aets  of  pipes  there  is  aathing  ooUing  te 
remark.  Stock  aizas  of  pi^  are  oidan 
laid  in  the  nnul  way.  It  is  in  mske-ni 
and  bends  that  awkward  job*  an  apt  to 
and  this  ia  more  eapeololly  the  cass  u  old 
where  the  pipe  arrangemsnti  are  nnds 
■Iteiationa,  anil  when  new  oonnentinns 
mads  tiiat  were  not  originally  aootaui 
a  new  series,  however.  It  will  fnqi     ' 

that  atoofc  ripes  will  >  Isld  In  pa -. 

certain  limit,  and  a  final  bmak  or  bistss  liB 
be  completed  with  a  spedal  pises  of  pifssg- 
ia  only  to  Unse  partionlar  maka-op  ot^^* 
pipes,  then,  that  my  nmsrts  will  hats  nw* 

It  Is  often  quite  easy  to  taks  diraet  vee^ 
ment  for  ■  i^eoe  ot  mske-ng  pipe.  Whnfte  P 
which  are  already  in  pDrfbonwnia  diierti 
or,  if  not  in  direct  liu,  in  poiollslliaes;  (■ 
notinpai^lel  lines,  at  direct  right  snglis;  fc 
inch  msssaremanta  can  be  taken.  "^'Jftt 
ore  in  line,  and  fisngea  not  on  ths  bw4  **■ 


oateudatei.1 
eqnssUyhiiP 
iMHtieB  sB.tii 
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be  atterwudt  Bawn  to  ontlme,  u  i«pT«s«]it«d  in 
t^e  flgnra.  This  is  then  lued  by  ths  pattem- 
mkker,  n  deltTered  to  the  moulder,  who  hat 
tka*  tU.  oBOtmaij  dimeoiioiiB  for  caatiDK  the 
fip«,  lengtti,  dsptb,    and  diuutor  of  Koket, 


Ililnt'nnM  of  iiwtal,  pontion  and 
loBAcli,  and  ao  forth. 
Fig.  II  MOW!  ani 


thaz  tamplet.  Two  hori- 
md  B,  Ijmg  nndergTOimd, 
into  the  pipe  0.  Three 
and_F,  are  prepared,  and 


._- , — iding  ( „  „  —  ,  ,  . 

made.    The  end  of  D  i«  Stted  into  the  socket  of 
the  pipe  0,  and  the  endi  of  E  ud  F  are  oat  to  fit 


piiei,  the  writer  baa  not  jet  mooeeded  in  Qndios 
but  la  now  inTeetigating,  and  will  give  the  lemlt 
at  a  fatuie  period.  How  the  teeth  are  milled  ii 
kept  a  aacret ;   the  moobinery  for  >o  doing  ia 

Cmted.  Like  moat  American  tools,  it  ie 
atifollf  mads,  and  it  MemB  •  pity  that  nr 
manofaotnren  do  not  beatir  themtelTee  a.  little 
more  and  produce  similar  onea,  if  poetible,  at 
a  lower  price.  The  one  iUnatraited  costs  3dola. , 
or  l!!s.  ftd.,  and  is  only  ofu  of  a  complete  sst  of 
eight,  the  entiie  coet  of  which,  £6j  appears  to  be 
mther  high,  althoagb,  from  their  (^«iX  dnm- 
bilttr,  th^  may  not.  In  the  long  nm,  exceed  the 
total  cost  of,  individually,  cheaper  cnttenotan 
inferior  make.  Various  BDhemel  haye  been 
mentioned  and  illnstrated  at  diflarmt  times  in 
the  colnmni  of  the  "E.M."  to  utilise  Uie 
ordinary,  oi  even  tbe  compound,  slide-rest  of  a 
lathe  as  a  vtrtieal  ilidi;  but  most  of  them, 
although  they  will  work,  are  combenome,  and 
the  top  slide  or  tool-rest  does  net  lend  itself 
t«adily  to  the  work.  The  one  the  writer  is 
alxiat  to  deecribe,  has  now  been  in  use 
over  ten  years,  and  is  fitted  to  the 
saddle  of  his  3in.  lathe,  partly  described 
and  iUastrated  in  the  foregouiK  aiticlas.  It 
oonaists  first  of  a  gnnmetal  slide  to  fitted-in 
saddle,   so  that  when  in  place  a  stiaight-edge 


outude  the  spiKot  ends  of  A  and  B 
The  outUnes  of  the  pipe  to  be  ca 
dotted  on  (he  templet. 

n  is  aometimee  necemry  to  tal 
rtimwisiew  of  a  Urge  pipe  or  cylio 
end  is  not  exposed,  and  when  tl 
large  to  permit  of  ths  uae  of  calipei 
case  two  straight- edges,  or  two  eb 
taut  and  held  paraUel  for  a  distaE 


-wme  4ft.  or  5ft.  awaf  from  the  pip 
will  give  by  maasaring  the  diati 
UtSDi,  the  required  diameter.  II 
harizoMJtal,  two  plumb  lines  can  be 
from  oaoh  aide.  Fig.  12;  the  diatan 
tkem  will  be  the  diameter  of  the  pi 
way  ia  to  paaa  a  bit  of  twine  tn'  a  n 
around,  and  from  the  drcumfareni 
diameter. 


I.ATHB    ATTACHHEHI 

IN  MoiDectiOQ  with  the  laat  ai 
•wivelling  cutting  -  frame  t 
cotters,  the  writer  appenda  a  full 
at  oae  of  the  lateat  Ameriuan  ' '  | 
kindly  lent  to  him  by  Mr.  Cbas.  Ct 
cutter  ii  a  IS,  diametral  pitch,  the 
being  "  involute  "  and  the  constrv 
mmle  of)  will  be  clearly  leen. 
milled  from  a  aeparate  centre,  eo 
mnninRor  live  centre;  how  that 
detennined,  and  what  relation  it 


each  other  and  truly  squara  to  slide-taoeot] 
I  in  the  case  of  the  "  geared  d 
These  holes  are  afterward*  eat 
at  the  front  or  working  end  to  receiva.  In 
mill  apindle  or  arbor  t,  the  oone  collar,  si 
the  pinion  epindle  /  the  parallel  or  cvhnr 
collar.  The  tail  collan,^  which  an  in  both 
cylindsra,  are  driven  id  from  the  other 
leaving  about  :^in.  protrtiding,  over  i 
protrusion  fit  tempered  steel  washers  to 
wear,  the  two  waskoa  beinK  Sled  with  £ 
fit  [see  Figs.  6,  9,  and  II).  In  the  origin 
collars  sie  of  steel,  hanlened  and  flared  oft 
spindles  are  of  the  best  "Stnb"  or  "gunii 
carefully  fitted,  well  casehardsnad,  and  gi 
in.  On  the  front  end  at  mill  apindls  ■ 
3e-pitch,  steel  (soft)  gear  ia  fitted  to  takei 
off,  and  the  extreme  end  of  noee  ia  tai 
with  a  fine  thread  to  receive  a  shallav 
keeper  to  gear  -  wheel ;  a  tank 
alao  cut  on  it,  as  alao  a  oorrespon 
groove  in  steel  gear-wheel,  into  which 
way  is  carefully  fitted  a  steel  ker,  whie 
afterwards,  to  prevent  its  being  mislsid  or  1 
hard-soldered  into  the  goar-wheeL  Th« 
alao,  in  the  middle  of  the  spindle-key  sH 
blind-hole  drilled  to recaiye  thepiuofi"d 


taper  of  the  bit  beiog  I  in  ten.  The  botM 
Uie  iMding  hole,  which  ia  about  }iiL  ica, 
than  the  taper  age,  ia  then  carefully  tsppeif 
a  ^»in,  Whitworth  thread  to  reodve  thi  ion 


ahall  bear  evenly  on  il  and  the  top  vaea  of  aaddle, 
it  ia  drilled  and  tapped  with  four  I'a  bales  exactly 
square  to  axis  and  crosa-axia  of  lathe,  and  is 
farther  provided  with  a  horizontal  hole,  tapped, 
to  receive  the  iurfaoiug  scren'.  It  ia  essential 
that  the  four  top  holes  ahall  be  accurately  :' 
equare,  to  admit  of  the  vertical  slide  or  casting 
on  being  changed  in  position,  that  the  conote 
sunk  holes  drilled  in  il  aball  all  coiucide.  A 
iron  caating,  J,  Figa.  I,  2,  3,  4,  5,  and  6,  ia  acci 
lately  faced  on  the  bottom  eurfuce  of  i',  and  the 
vertical  face  and  veea  planed,  milled,  or  filed 
truly  square  with  base  *'.  Thia  caaiiog  is  pro- 
vided with  a  cored  recees  or  channel  □□  its  front 
face,  in  which  travels  the  nut  which  is  attached 
to  the  cutter  slide  or  bead  c,  by  the  smsU 
countersunk  screw  e',  but  which  can  easily  be 
detached  by  removing  said  aciew.  The  vertical 
slide  is  also  provided  with  a  screw  <  of  20  threads 
per  inch,  as  shown  in  dmwinga,  to  actuate  the 
cutter-head  alide  ;  it  passes  through  a  bored  hole 
in  top  of  elide  b,  and  is  stepped  into  a  ahallo 
hole  at  bottom  of  receaa  ;  it  ia  provided  with 
double  cone  collar,  the  bottom  of  which  seats  i 
a  correspondiiig  oone  in  the  castiog  b ;  an 
finally,  it  is  kept  in  poeition  by  a  plate  i",  through 
which  it  paaaes,  and  which  ia  alao  cooed  or 
countersunk,  and  which  plate  ia  aecured  to 
casting  i  by  three  countersuuk  acreos  aa  shown 
in  FiK-  4.  This  method,  whi^ii  the  writer  adopts 
for  aU  suchlike  slide  and  poppet-head  ki 
admits  of  taking  up  wear  much  better  than 
tbe  collar  is  flat,  beaidea  keepiug  the  screw  truly 
central,  and  preventing  lateral  shake.  Faetcnthe 
neck  of  screw  (pinned)  is  a  toothed  wheel,  which 
ig  actuated  by  a  lever  and  reversible  pawl  pivoting 
or  oecillatinK  on  the  neck  of  screw  below  the 
wheel.  This  leverand  pawlisactuatedby  stopaon 
atappet  rod  in  the  usual  way  (ihia  is  not  shown 
in  the  drawings,  aa  it  would  stop  out  so  much 
other  work]  ■  We  will  suppose  the  vertical  elide  i 
ready  to  receive  the  mill  or  cutter  head  slide  c. 
This  in  the  original  is  of  hard  gunmetal,  but  for 
a  larger  lathe  would  be  better  in  cut  iron.  " 
Tee  to  fit  on  vertical  slide,  b,  is  cut  solid 
the  plate  and  head,  and  Sled  to  fit  one  of  the 
vertical  veea,  aa  well  as  the  front  face, 
accurately;  theother  eideof  tbe  plate  is  fitted  in 
the  usual  way  with  a  loose  strip,  binding,  and 

fnahing  screws.     The  two  spindle  holee  in  t' 
aad  mUt  be  bond  Ihnmgh  pcifeotlr  pacallal 


nipple  on  end  of  millstems,  tc.  Thewv 
end  of  thia  epindle  ia  turned  with  tba  uanil 
neck  and  shoulder,  aa  ahown  in  tbe  dn< 
Figs.  6~ll,  while  the  other,  or  pulley,  endl 
end  of  cone  neck  is  left  cylindrical;  it  t 
with  a  lunk  key-Beat,  and  has  at  its  eitttme 
a  screwed  nipple,  on  which  fits  the  aettis 
and  keeper  nut.  The  two-speed  pullsv  " 
fits  on  this  epindle  is  of  guometal,  and  il 
kev-grooved,  the  key,  after  fitting,  bMug  ' 
Boldarad  into  pulley,  ao  that  it  cannot,  t»it 
small,  be  loat.  The  apindle  /,  which  acti 
as  a  driver  to  «,  is  fitted  with  cylindrical  t 
ings,  there  being  no  thrust,  and  the  ostt 
piuley  end  is  m^e  long  enough  for  tha  pi 
which  fits  on  it  to  clear  tha  end  of  miU-ip 
«,  from  which,  in  thia  case,  the  ^ 
would  be  removed  and  a  short  aleevB 
stituted,  as  in  the  case  of  the  "  p 
drill  spindle,"  while  the  inner  or  « 
ine  end  is  formed  into  a  pinion  <d 
3SF,  cut  out  or  milled  out  of  the  solid, 
giving  a  power  ot  3  :  I.  To  insure  true  run 
m  the  centre  or  cutter-hols  in  spindle,  i,  it 
after  caea- hardening,  truing,  and  grindicj 
mounted  in  ita  mill  cutter-head,  on  the  vei 
slide,  the  latter  aecured  to  ita  base  slide,  i 
the  four  countersunk  acrewa.  aa  ehown  in  d. 
ings  Figs.  4  and  T  [by  which  arrangemen 
vertical  slide  can  be  fixed  so  that  tbe  j 
spindle  runs  either  parallel  to,  or  square  to, 
axia).  The  spindle  waa  then,  by  means  ol 
surfacing  and  vertical  acrewa,  set  iu  exuct  ■ 
ment  with  lathe  centres,  and  into  the  co 
centre-hole  waa  inserted  a  copper-bit  ot 
same  taper,  made  from  a  6ia.  long  pi>- 
drawn-iod  Jin.  in  diameter.  Thia  td 
grinder  was  held  ina  double  boring-coliar  i' 
what  hke  a  lathe-head,  and  fitted  with  T 
wood  steps)  clamped  firmly  to  lathe-bed,  111 
having  a  carrier  pinobed  on  the  plain  eud  :  il 
then  dressed  with  fine  emery  and  oil,  tbe  if 
set  running  from  overhead,  drivaa  at  about 
revolutions  per  minute,  and  tha  coppa 
worked  in  and  out  with  «  twiatnv  BBtk 
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figt  to  the  table  by  meuu  of  the  OBotnl  T-dot  mi 
A  (oitable  bolt,  lot  wUsh  the  itnd  is  threadedj  the 
itod  twina  diilled  on  one  lide  foi  »  capebm  pm  or 
lod  bj  whidi  the  rtad  ii  tcrewed  down  to  the  table. 
llie  iiiiiiillMl  fluger  bar  ii  ahown  with  nrival  itnd 
utimp*^  to  the  dpe«  naftoe  of  the'right-huid  log, 
-with  fluger  or  tooth  rat  wt  In  proper  povtion  tor 
grindiDg.  ^la  tmfuo  grinding  ilide  girei  the 
leqofNd  tcaTina,  ud  the  itiength  ol  cnt  ii  to  be 
ngnlated  I7  the  eommon  TertiMXwIJaitiaeQt.  In 
ttab  opentiOD  it  i«  onl;  naen—iy  to  let  themuhine 
■a  thu  the  tooth  lert  face  and  face  of  cutter  tooth 
to  be  gronnd  shall  be  parallel  to  line  of  baTene. 

Cut  No.  3  ihowa  tho  mannm  of  grinding  tha 
tfiitl  and  other  cylindrical  lacei  of  cattcsi,  aa 
fcdlowa :   Tb»  nnlTtnaal  cotter  head  ia  damped  tr 


cnttor  mandid  parallel  to  faoa  of  table,  and  opon 
wfaidi  tha  oattar  i*  to  ilide,  dtber  by  mouia  of 
cottar  aleere,  or^  if  the  hole  in  entter  ii  of  aame  dia- 
meter, it  may  alide  directly  upon  the  mandrel.  Hie 
tooth  reat  moat  tie  aet  with  face  paraJld  to  the 
leading  face  ol  cutter,  and  MOtral  to  th«  enuoj- 
wheel,  ao  tttat  we  may  nm  I^  the  end  of  cotter  and 
dMOge  from  tooUi  to  tooth  when  the  oattar  ia  dear 
of  the  emery-wheeL 

In  grinding  cnttera  of  thia  kind  be  anre  aU  ddaa 
am  aet  up  tint  before  ataitine  to  grind.    The  onh 


he  aocket  a  bearing  and  ahoolder  ia  provided,  to 
rhich  the  tooth  rMt  carrier  ia  doaely  fitted  and 
Bonred  in  any  podtion  aroond  the  aocket  oentte  by 
leaua  of  a  aplit  daap.  Thia  hut  derloe  ia  a  great 
ouTenienoe  in  lettlne  to  grind,  for  tha  tooth-reat 
leing  once  adjuated  to  cntter,  we  haye  only  to 
lack  off  the  aplit  damp  and  rerolve  the  whole 
oothreat  abont  the  eoeket  to  obtain  the  proper 
'  om  the  nazt  tooth,  which  being  done, 
clamp-aCTew,  and  the  adjnetnwat  ia 
Cut  No.  7  partJonlarly  riiowa  thia 
Iztnre  in  nae  for  grinding  the  ndea  of  bntt  milla. 
luaordini  ,  "     '_\ 


a  thia  operation  &a  ordinarr  tooth-reet  ia  ilid  1 
>nt  of  tbe  wn,  and  tba  antUM  alide  aet  paralli 
he  eroaa-faea  allde,  being  need  to  obtain  the  nc 


ary  traTarae.  Thoa  may  be  groond  the  longaat 
ntttmilli  that  eonld  be  pnctioaUr  naeful. 
Cat  No.  8  ahowa  the  butt-mill  utnre  properiy  ael 
or  grinding  the  end  teeth  of  tha  cutten.  l^en 
LTe  aerraal  other  wayi  <A  adjoatmeot  tor  perfoim- 
ng  Oil*  operation,  bat  we  have  ealeoted  the  above 
- — uiae  it  givaa  the  moat  elearanoe  for  the  emery 
id,  whldi  for  thia  pnrpoae  will  be  found  meet 


readily  aeen  that  all  parte  .  _    _ 

Ijy  the  eneiT-wheel  under  the  _. —  , 

oooditiona  daring  the  proceea  of  grindinj;. 

Cnt  i  repteeeiite  the  gtinder  eel  and  in  theprooaaa 
of  grinding  tha  flutea  of  a  tqiared  reamer.  To  aet 
np  lor  thia  prooeaa,  having  removed  the  cutter 
mandrd  from  the  iwivel  head,  alide  oS  tha  adjnat- 
able  or  tail  oentre,  paaa  tha  bar  through  the  awivel, 
replace  the  tail  centra,  and  having  plaoed  tbe  work 
to  be  groond  betweaa  tha  oentrea,  the  bar  ia  to  be 
clamiMid  in  any  deaired  poattioo,  and,  being  oon- 
tmlled  by  the  univeiHl  adjoatment,  we  are  onabled 
to  meet  any  reasonable  oondition  of  poaition  for 
reamer  grinding.  The  nnivaraal  head  ia  alao 
eapabla  of  being  aet  to  any  poaition  on  the  mrtaoB 
table.  In  grinding  raamera  the  tooth  aurface  to  be 
ground  ahonid  alwaya  be  aet  paraltd  with  the  move- 
mant  ol  the  aorlaee  table  and  the  tooth  teat 
paralld  to  le«dil)g  face  of  the  tooth.  Alwayi  paaa 
BM  leunei  bom  eod  under  the  emary  wheal,  and 

tkonto  barely  tooA,  to  find  the  bigheet  point  or 
end  of  flnta^  and  devaU  or  depreaa  tha  aama,  aa  may 
■ppaaz  necaaaaiT,  until  both  enda  boar  alike,  alter 
irudi  proceed  to  grind  the  teeth. 

Cot  No.  G  Sloatratea  the  proper  poaiticin  of  the 
"wM"*  In  prooeaa  ot  grinding  aognlar  cnlten. 
FW  thia,  the  centra  having  been  removed,  the 
cutter  etnd  i>  iniarted  in  ita  piaco  and  awnng  to  the 
deaired  angle,  aa  indicated  by  the  pointer  and 
graduated  arc.  The  tooth  reit  ii  to  be  acoording  to 
geaMtal  ioetmctiona  already  given,  but  alwaya 
remember  to  keep  tooth  leat  and  leading  face  ol 
tooth  and  alide  pualld,  the  fiiat  two  accanttdjiand 
&»  latter  apinozimately.  By  meana  of  thia'  and 
(imilar  atuds  of  varioua  diameteri,  the  aidee  of  the 


Cut  No.  9  ahowa  the  aame  fixture  In  portion  tor 
'eeutting  the  end  teelh  ot  butt  milla,  the  outter- 
lead  bamg  awung  around  at  a  right  angle  to  tha 
ireviona  poaition.  The  propeor  poaitioa  « the  butt- 
uill  aocket  ia  to  be  determined  wholly  by  tha 
I'"""*"  of  tha  mill  and  tin  number  of  teeOi.  Care 
ihonld  bo  taken  when  reontting  not  to  fotoe  the 
finding,  aa  tha  operation,  under  the  beat  oc'" 


Uf  AFFABATUS  FOB  HEATINa 
SITB3TAHCS8  IN  QLABS  TUBES 
UITDBB  FBESSITBE.* 

CHEUISTS  who  do  not  happen  to  have  In  thdr 
laboratories  oil  or  air  batha  for  heating  cloeed 
mbee  oan  make  an  air  bath  at  abort  notioe  from 
matariala  funuahed  by  all  daalera  in  atsam  fltti 
3rder:— (1)  One  4m.  wronght-iron  pipe,  I8in. 
ia  out,  with  oinal  thread  on  each  end.  At  about 
Ha.  from  either  end  thia  pipe  U  drilled  and  tapped 


ru   the  profit  dvivad, 

rtop»Tf    Hewaauit 

it  before  them  aDT  faaoifiil  figana. 


not  going  to  pat  before  them  aDT  faaoifiil  figana, 
but  figora  which  were  nifaliehed,  and  lAleh  aay. 
one  oonld  check.    In  Jlandkaotar  »  too  of  coal 


odnoed9,611oJt  of  30  a 
in  exoea*  of  the  average  ot  .__  . 
not  more  than    Ifi-eaodla  powi 
followed  that  In  "—■—'-  " 


itrr,  wUdwaa 
_  fitma  Oia  i 
lib.  of  ooal  n    " 


prodnee  4'29o.ft  of  gaa ;  and  if  4-29o.fL  of  ffwvm 
burnt  per  hour,  it  gave  aa  illninhiaMwg  powa  it 
"  -     On  the  othei  haod,  lib.  of  00*1  bod 


|W  per 

wwnldgiTa 

glow  Inn^  « 


in  a  boiler  to  ^odnoe 
anerg-f  In  tha  fram  o 

uaedmhouBea,48eMl(v«,  _~~_— n 

aa  waa  rmilot  atreet  latins,  288  ondlaa.  So 
that  thar  atarled  vrith  thelaat  that  UK  ot  ooal  A- 
tUlsd  into  gaa  in  Haoobeatv  g>v«  a  light  of  lli 
candle-power;  and  lib.  ot  coal  oonvertsd  into  d» 
triad  enetgr  would  give  48  candlaa  witt  ajdw 
light,  and  Ss  candlaa  with  an  aM  UgU.  In  Urn- 
diaatas,  daring  the  twelve  montlia  euad-HaMkll, 
18S0,  the  income  derived  fnn  gaa  wna  tOt/Si, 
and  the  eneoditure  wai  £300^.  abowfag  tMa 
balaooe ^Jnat  a  littl*  orei  OSfiOO  WMteM 
from  gaa,  wUeh  m»  devoted  to  p«9ii>;  intm«t  ■ 
loana,  depredation,  and  ooet  of  pnbliali^tiBg.  Ha 
eoat  to  w  Corporation  ot  Uanclieatar  taow  «( if»- 
ducing  light  equal  to  «,00D  candlea  ta  gaa  waa  h, 
and,  havSig  obtained  a  Proviaional  Order  to  ■■Ma 
them  to  erect  a  central  eleebioal-gaiarstiDgdatfo^ 
tha  corporation  ware  now  ocoaideriiig  whethvlt^ 
ahould  carry  it  out  themadvea  or  faanafs  it  v 
another  body. 

The  Ooat  of  Xlsofarloitr. 
In  oonnection  with  the  ooat  of  eloetridtyaB* 
waa  mcoe  reliaUe  and  truthful  intonaation  ttn 
there  waa,  perti^ia,  ai  to  anything  tim  canni*! 
with  deotriaity,  and  bom  flgniea  in  tha  pOMt^M 
^  the  Board  ol  Trade,  who  had  (ooh  apowwU 
oontrol  over  the daotric  lighting  intanatOatOM 
oonld  be  DO  "  hanln-paniy  "  wiUi  thcdr  aeeoah 
there  waanot  aahaoowof  doabtthal  atlheinB 
momntthe  "EOo-Watt,"  which  waa  the  Boat 
of  Trade  unit  at  electrical  me^y,  oouId  be  ■»• 
dooedlor  4d.,  whieh  meant  that  ae  agaiaatilW 
oandles of  light  produced  by  gaif  or  2a.,  4,000  eaidlK 
could  be  prod  used  by  sleotnaty  in  the  f  orm  of  da  >a 
light  for  8d.,  and  in  tha  form  ot  the  glow  lam;  ftr 
ti.  Having  ahown  that  what  waa  nominally  If- 
oandle  gaa  waa  rednced  to  10  by  reaaon  <d  dot  h 
tha  bnmar,  drau^ita,    and  that  flidroring  ol  Aa 


anfpilat  and  laoe  mlUa  may  be  ground,  tbe  itod 
beang  awun^  up  to  a  vertical  poiibon,  hri — ' —  '^' 
catt^  eidea  mfo  the  horixonlal,  and  the  ' 


FlQ.  1. 

tor  a  liu.  nipple,  in  audi  a  manner  that  a  pipe 
lubodueed  wonld  paaa,  not  on  a  liae  with  tha  radina, 
but  about  half-way  betwecai  tha  aiia  of  the  4in. 
pipe  and  ita  walla ;  in  other  wordl,  it  would  be  on 
a  line  with  a  chord  of  the  drde.  (2)  One  Iln. 
wrougbt-iron  nipple,  2In.  long,  lin.  thread  on  one 
and.  (3)  Two  4m.  malleaUe  iron  oape,  drilled  and 
t^pedfor  alin.pipa.  (4J  One  lin.  wrought-iron 
pipe,  24in.  oat  to  out,  with  a  3In.  aliaight  thread  on 


nted  tha  combuatioo  ot  Qt»  ne, . 

ling  waated  by  bang  left  flaSngi  . 

r.  Pieeoe  prooeedad  to  aivue  thattt^ 

10  audi  waate  iritb  deotnci^.  Takbg 
of  the  nine  difat  towna  of  thia  oountiy, 
that  the  averse  price  paid  by  the  tea- 


Cut  No.  6  iiluatratea  a  vary  aimplsand  oonvmiient 
way  of  holding  large  face  miUa  to  grind  thaii 
t^mdrical  tooth  tacca.  Thia  is  accom^iahed  bl 
•winging  around  the  aurface  grinding  alida  to  an 
apiaoiimate  right  angle  with  the  croas  alide,  witli 
the  cotter  mandrd  dlunped  in  tha  oniveml  cattei 
head  horiiontally,  and  tha  head  iteelf  aecured  to  the 
mrbce  ulida  in  audi   poeitiou  aa  will  allow  the 


cutter  to  overhang  the  aame.  Tlien  bring  the 
ceotrea  of  emei;  whed  and  cutter  on  a  lavd,  foi 
irtlioh  poaition  uie  tooth  rest  ia  adjusted  varticaU; 

inataadof  hon'icutalty,  aa  p. — ' — '~  "^ """ 

cutter  alidea,  dther   diractly    __   _^ 

matter  we  may  grind  milla  op  to  SOin.  diametei 
(\ugtr  than  are  to  be  loond  in  ordinaiy  practice] 
quite  a*  acenntdy  as  are  the  amallar  mills. 

Cut  No.  7  ahowa  tha  manner  of  naing  the  apeda 
butt  mill  flztarae,  deaigaed  for  the  grinoing  ot  mat 
cylindrical  and  other  ehank  outtors.  This  flztun 
coudsta  ot  a  aocket  in  which  the  ahank  of  the  outtei 
revolvea,  and  is  fitted  to  be  clamped  io  tha  cutta 
head,  and  a  tooth  rest  ptoridBd  with  univena 
adjustment  to  take    in  cutters   from  the  amalles' 

-' '  '-    — I  regolar  grinder  mandre 

.,,_  ,_  ._j laize  for  the  ahanka  of  thii 

itfle  of  cutter).  The  lower  end  of  this  aocket  1 
provided  with  a  toot  screw  with  lock  nut,  and  oai 
be  ao  adjusted  as  to  raise  the  ahank  Juat  clear  o: 
■o  that  it  can  revolve  tredy  aD< 


diameter,  ia  drilted  in  the  end  of  one  of  Ihwa  cape. 

The  above  order  on  be  given  literatim,  and  will 

be  nndantood  by  the  dealer,  who  will  fuimsh,  at  a 

trifling   cost,    the   matariala,    out   and  tapped  aa 


bera  of  the  paiurapha  of  the  order  aa  givm  above. 
Fig.  2  ia  an  end  aeotion.  A  cork  ia  inaerted  in  2 
a^  throDgh  it  a  thermometer,  the  bulb  ot  which  ia 
on  a  laveTwith  the  interior  pipe.  The  whole  ia 
supported  on  a  few  bricks  at  either  end,  and  is  kept 
■tndy  and  in  place  by  a  oouple  of  welghti  or  hall 
tffioka.  It  ia  heated  by  one  or  two  Bunaau  bnmara, 
according  to  the  temperatore  deaired. 


ops  at  neeent  In  ni 
Impreaaion  that "~  ~ 


- -otnThit- 

than  that  ot  gaa,  B>lta 

, i  to  find  that  ui  Ua  on 

.n  tor  the  last  eight  years  he  bad  had* 
1  accnmolaton  and  gonsratad  Ua  own 
the  price  he  paid  for  hia  lighta  aiuumitot 
a  lOeii  per  lamp  per  annnm. 
nne    of   tha    Bleetrio-T.l  atMng 


THX  BELATI7B  COST  OF  OAS  AST) 
THS  SLECTBIC  LIOHT. 
W.  H.  PREECB  (ohirf  deotrtdan  b 


iP-a 


tiad  tabulated  the  ravenne  derived  breach 
don  alectdo  lighting  oomipaniaa  per  33  wall 
which  it  appeared  that  tlte  Metamlitn 
levenne  of  12b.  per  lanui,  tbe  Chahaa 
sKenaington  and  EnighfilKidga  9b.  U, 
I  to  House  lie.  6d.,  tbe  St.  Jomea'as^ 
9b.  6d.,  and  a  consow  In  BrigUw 
.  avmage  ravnne  ot  Ba.  6i.,  the  BMl 
1 200,000  lampa  in  Iioadonbt^lOfc  b 
r,  whne  gaa  was  dieapai  tb«t  ui  Londca, 
W  price  paid  per  lainp  pec  ^v"""  wat 
aninst  Sa.  4d.  for  the  •Tactrio  li^t.   b 


jQ„^^.    eating    addreaa    before   tha  Incorporated  A 


membera  rather  aa  a  gaa  ehareholder  than  aj 

enthnaiastic  dectridan,  he  said  the  qnesliona  Uiey 
had  to  dedde  were  prmdpally  nioh  qneotionB  ai  Urn 
following :  What  waa  the  capital  involved  in  a  pat- 

■  A  paper  b*  H.  Faasinm,  Juw,,  read  bttfote  the 
aurnkfiBeaUoB  of  the  AaaklinlnrtMe. 


ford  they  commenced  by  diarging  H.  p 
lad  now  raised  the  price  to  Gd. 
caetle-upon-Tyne 

..,  and  allowing  co: .^, . 

Io  large  naen  ot  elaottidt^.    In  Uiacaw 


vdur^igtt* 
bdiacoonbcB 


ENGLKH  MMXMANIO  AND  WOBLD  07  BOnSSOE:   No.  ISTi. 


Bolfam,  at  Umm.  Honocki'i  mill,  whleh  had 
M  twt  «lzr«ui  bean  li|dit«d  br  deaizicii^,  the 
woAad  OBt  at  4&  O^d.  pec  bmp,  u  aguiut 
fd.  when  thajuBd gM. 

Mweherter,  egatu,  Oiaa  -wai  imdar  the 
■nn  a  TN7  lirn  rwUanDt  whidi  and  to  be 
inUa  when  l^tad  bf  (m  ;  bat  with  the 
Jo  Ught  now  the  naaaBer  fOnnd  that  ha  wa« 
nlr  MTioc  £800  a  7«>r  fa  the  Aoct  ol  illBmina- 
bot  that  Ei«  boiineai  had  doubled  I7  reaeon  of 
Inomhara  bafaw  eletnd,  ■>  that  peo^  were 
toeufluirBMib  Ineemfoit. 
Ian  the  SModatlon  Tidted  the  Vsni  Eihibl< 
(her  would  «ee  that  the  electrical  enern  naad 
he  irtiole  EzhitMon  wai  nucated^  one 
le  and  one  dynamo  oomled  together. 
Deptlbid  they  would  find  apace  for  eleetrioal 


cept  Kolng.    One  of  the  giaateat  i 

a  maadaeiT   over  gaa  machiuen  1.    .    . 

^Mee  tha*  waa  occupied  br  uia  foimai. 
ataapaoeof  lOOft. by  SOtt.  waa  nqmied  for 
uadune^  necaaauTy  to  manataotnn  a  million 

feet  of  na,  the  aame  apaoe  would  conUo 
ioal  mad^ieiy  mfflcient  to  Ught  up  the  whole 

e  adoption  of  the  eleetrio  Ught  in  honaea  wonld 
Te  a  eonna  of  detaaloiatiOD  to  one'i  goodi  and 
ali,toone'a  booka  andpictatea;  and. it  would 
ntj  with  that  whkh  deitaoyad  one'*  deoora- 
and  dirtied  one'a  ooiUniiB,  and  would  fntndnoe 
BmiB  wUeh  aaoonraged  ebanlinaa,  and  whioh 
1  add  materiaUr  to  one'a  cocotott  and  ohaac- 
m,  Hwn  whioh  thete  waa  nothing  wbleh  made 
1  paa  tbmigfa  the  wodd  with  oomfnt  to  him- 
■qMdellT  after  maala.  Nothing  wonld  add  to 
.  to  flM  <^aacfnlMM  <rf  Q^  life  aa  the  deotrie 


It  had  the 


It  quite  aMlefied  himaalf  that  If  he 
I  eUotrie  U^t  in  Ua  henae  for  the 
he  wonld  not  hare  been  addnaaliv 


ed  Hiea  to  get  throngh  tha  woA  qi 

bad  erer  done  befoie,  and  that  ft  waa  equal 
lan.  IntbeSavInBaBankDepaTtmeDt  of  tl 
office  the  ooat  of  the  elaottio  light  ~ 

tor  by  the  inaeaeed  aarrlM  that  wi_ 

lataffthem.  Ithaddiminidiedtheauinbet of 
I  of  alaenoe  ^  two  boon  per  head  par  annum, 
Skat,  put  id  lOd.  par  hour,  the  ordiaaiT 
itte  rate  in  the  Oovenunaot  anrlce,  amounted 
tT^gof  £660a7ear;  and  aa  the  ooat  of  the 
ie  Ught  waa  £700,  it  teaUy  amounted  to  £20  a 

raa  arnied  by  11UU17  that  "the  electric  light  in 
mp  of  luxury ;  wa  do  not  want  this  thing  in 
midit :  it  ia  only  for  the  lioh."  Hehad 
.Tonred,  to  the  beat  of  hia  aUli^,  to  bring  thia 
rt  before  thoaa  preaent  aa  a  practical  man 
ig  with  practical  aeo;  and  ha  wanted  them. 
By  aneed  with  hia  oonclnaloo*,  to  try  and 
ade  the  difltrant  boarda  and  oanantiona 
I  ft^  repreaantad  to  look  at  thia  matter  of  the 
Inetion  of  elactric  light,  not  only  from 
dal  point  of  Tiew,  but  from  a  poUlietl  aa  wi._ 
■nitary  point  of  view,  and,  abOTe  alL  bom  a 
ithnipio  point  of  Tiew,  aa  iwiog  not  the  lamp 
nay,  but  the  poor  man'a  light. 


JITS  XLECTBIC  STTPPLT  HETSB. 
13  mrtet,  in  a  pracUoal  form,  and  with  nearly 
an  the  lateat  ImptOTomsnta,  waa  ahown  for 


int  Vnu  at  tha  recent  aoir^  of  Hie  Boyal 
Ptof.  Parry  infoima  ua  that  he  haa  alwaya 
__,_,._  ...     .... — L ^  with  a 


',  and  let  ita  motion  be  retardt  _  „  _ 

aal  to  tha  Taloei^.    6u^  foniee 

n  iriiea  tha  motion  ia  very  alow,  and  raaut- 
■netoFoneautteceddy  ourzaota.  The  preaent 
worka  m  the  aecond  principle,  but  it  haa  '- 


if  then  ia  nMa  than  the  maeet  tML.  „ 
«y  Bolid  fclction  fa  the  motor,  aa  thia  altera 
ima  and  ath«  dromnatancea,  even  if  balBQcad 
eoMtant  onrtent  torque,  it  daatroya  the 
■qr  at  the  motor.  Hence  Aa  pJTotina  moat 
Mlant,  and  all  atdld  fiicUon  of  bruahae  or 
ig  eontaeta  maat  be  aToided.  Second.  If 
iryeqa  are  need  aa  bniahe*,  two  erroraare 
luMd.  The  nature  of  the  contact  alien 
r  wia  UiM,  tha  maiou^  getting  ozidiaed  and 
IlanytUBgdteaiatotba  mecoury  there  ia  a 
n  between  it  and  the  mennry  at  the  anrfaoa 

ia  n^hrof  fte  nature  of  a  eolid  friction  and 

^  it  aaama  impoaaflde  to  do  away  altogether 


Fm.  1.— Tvtioal  Section  of  Heto.  Yertfoal  iliadiog  iiiiiiiiiiila 
Copper;  diagonal  ahading, Iron;  the ^aoa flllad  with Hereury 
ia  left  white,  the  opper  enitaoe  being  ahown  by  tlie  roimdad 


floid  friotioii  followa  a  law  whidt  ia  joat 

wanted,  but  thia  la  not  the  oaaa  at  hi^  apeedi. 
Again,  it  altera  oonaideiably  with  tempBcatnrs  and 
oUiar  oonditiom. 

There  are  experimentera  who  have  waated  thonaandi 
of  ponnda  beoauae  thay  hare  aaanmsd  that  Buld 
friction  ia  propOTtional  to  the  a(|iiare  of  the  ipeed. 
Now,  thl*  la  the  oaae  only  at  hi^  apeedi,  and  a 
metar  loni  at  all  aorta  of  qieedi.    The  higheat 


meed  of  thia  meter  iacasrerolntiouperaeoond,  and 
thia  ia  when  lOOampiieaarepaeafaigthroagbiband 

at  thia  higheat  ^eed  the  Onia  friction  fauowa 

w  not  Ten  diSeieat  from  proportionality  to 
L    When  theee  Inatznmanta  are  being  nann- 

fed  by  weU-d«*iaed  and  Monrate  machinery 

their  rery  bigheet  apeed  wIU  be  a  crawL 

na  mater  aKfiibited  ia  tha  ootoome  of  nuch 
thought  and  experiment.  The  aolid,  or  quati  aolld, 
frictun  la  Ten  aniall ;  the  fluid  fiiotum  ia  atUl  mnoh 
greater  than  la  deared,  but  it  follow*  alaw  which  it 
neariy  ri^t,  aa  the  apaeda "     "*  *--'-- 

Fouoault 


ment  todetenralne  JDitthe  beet  mathod  of  making 
thia  reeiatanoe  aa  great  aa  poaalbla. 
.  The  fl^  of  the  motor  being  F,  and  the  cumnt 
throngh  tha  armatora  C,  the  taming  monwDt  ia 
propwlioaal  to  F  C.  Tha  reaiaiing  moment  ia  a 
email,  ueariT  conatant,  term  a.  due  toeolid  friation ; 
a  term  i  a,  due  to  fluid  fridlan,  in  which  n  ia  the 
number  of  rerolntione  per  aeoond  (_i  cannot  he 
relied  upon  to  keep  quite  oonatant,  eioapt  at  veay 
■mall  qieedi),  and  a  Teiy  important  term  eVit, 
tepraeentlng  theFooeanltourrant  friction,  on  which 
great  reliance  may  be  plaoad.  We  haTo  than— 
VCma-t-  6n  +  oF>n, 


■  +  eF». 


r  making  F  a 


It  it,  thwatoM,  obrioni  that  I 
great  at  poHibla,  the  terma  i  ai 
laa  important  in  eompariaon  with  e  T  t 
ILat  thia  raaolt  had  been  attained  w 
by  flte  great  alowing  of  apeed  of  the  metar  for  a 
raTen  current  when  the  field  waa  increaaed.  Inuae, 
the  fleld*magnet  ia  aufftdently  aaturated  to  make 
aa  alteration  of  a  few  Tolta  at  the  field-magnet 
terminala  of  Tvy  little  effect. 

Pig.  I  ia  a  Motion.  A  it  the  armature;  it  ia  a 
cylindric  ooppar  Teeaal,  doaed  at  iti  upper  end, 
aioept  for  a  few  holea.  It  ia  like  an  iuTerted  daret 
glaai,  and  ia  inuneiaed  in  raerooiy,  in  whioh  it 
reTolTea.  It  raoelTea  cumnt  from  a  heaTy  ring, 
B,  of  K^pec,  the  onireut  paiaing  through  t£> 
meroDry  to  the  lower  edge  of  A.  It  paaaea  in  a 
c^lindrla  currant  aheet  opwatda  throngh  A,  and 
paeaea  fi«m  A  through  the  mercuiy  to  C,  a  fixed 
tube  dipping  into  the  meroory.  At  Una  ui^ier  part 
there  iaqnan-Bohd  (notion,  but  it  it  very  amaU. 
The  armature  Ii  coated  with  inaolaling  Tamiab 
OTerywhere,  except  at  the  plaoea  where  it  recaiTea 
__j  _- —  ^^j  current,  and  at  theee  plaoaa 
.  it«d;  lianee,in  the  field  there  ia  do 
current  whatovar  through  tha  mercniy.    A  phoqicr 

< 1  apndle  givea  motion  to  the  oounling  airaage-  . 

■Hie  apmdla  !•  in  two  piecea,  to  that  tbe 
part  may  t>e  inanlated.  It  oao  be  fixed 
to  the  fixed  bracket  when  beina  carried 
atibat^  Mil  ebonite.  SPQBN  iaa^Undrioor 
tubular  magnet  wound  with  fine  irire,  W.  Hie 
cylindric  polea,  S  N,  form  the  two  aide*  of  the  boo^ 
in  which  the  armature  reToWaa,  and  7  or  S  watte 
are  expended  in  laalntalniiig  between  them  an 
intenae  magnetto  field.  But  th&  field  ia  not  uniform. 
Hie  plan  mF  the  pole  plecee,  Pig.  2,  ahowa  a  number 
of  wooden  pluga,  between  irtiich  iron  polaaprojeot, 
"  that  a*ery  portion  of  the  cylindrio  part  of  t^ 
itore  paaaea  from  Intenaa  field  to  aliaott  do 
10  timee  in  each  rerolutiDn,  and  the  niantt  ia 


UrSIJSH  IIEOHADIO  AIO)  WOBLD  Or  BCIENOE:   Ho.  1171. 


DOBS    THS    KOON   BBTOZ.VX   OH   ITS 

AZIBF 

[S2176.]— Taxu  leginj  «a  mnch  diSnjtion  in  tlw 
rapIiM  to  this  qnmy  tlitt  k  Itw  woidi  on  the 
nMobaiilM  of  ths  qaution  nu;  ba  kOMptabla. 

ObHna  %  bDdT  maviog  in  a  itnight  Una.  That 
lins  inaj  ba  wiuidared  ai  ths  diagonal  at  a  panl^ 
lelogiam,  and  tha  motion  u  a  compoiuid  of  inotkait 
on  the  two  adjaoant  Mdaa  throngh  which  tha 
diagonal  pMMi.  Sinulailv,  a  ipin  on  an  ail>  maj 
tM  ooDitdamd  aa  tha  Taautant  of  two  othsi  iplna 
MDAd  asea  that  maat  tha  giraa  axia  in  a  point,  all 
thrae  azaa  iTing  in  ona  plana.  But,  fuithei,  tha 
giTsn  ipin  maj  ba  oonnderad  aa  the  nanltaat  of 


'0  parallal  foro««  in  the 


podnKi    for  dmplieitr,  I 

rigiiU;  oonnected  with  tL 

it  Ritation  can  be  naolred  iot 


leaith'a  axia. 


n  tha  wavf  appaaianoa  obaan 
jr.,  bat  I  lead  a  aketoh  made  at  9 
li  mtL  after  reading  hia  Istts. 


I  Maj  fi  lait,  with  a  aketoh  of  whioh  date  I 
mpand  Ihi*.  Tha  iUnmination  of  the  ling 
wtlfahont  half  that  ol  the  planet,  and  tha; 
a  mddj,  warm  gray  ooloni  (reprodnced 
Itt  of   madder    brom    and    altramarina). 


a,  nor  tha  aluidow  of  the  planet  an  tha  ring" 

wUah  ara  ao  deariy  obawvable  when,  aa  he 

ta  "  air  ia  dear  and  iteady,  and  deOnitian 

ind,  a*  I  miut  add,  tha  objiot  1)  at  a  luffi- 

Kitnda  tor  good   obaerTation.    The   Inner 

pw  ling  ia  aaan  aa  a  dark  gray  band,  but  the 

oatax  nDga  are  only  faintly  Tuible  aa  a  mddy  grey 

ba.  T.  A.  aicelton. 

ABB     THB     LTTHAK     BIKIl     BAJTOBS 
OAPPBD    WITH,    OB    COHPOBBD    OF, 

nrowF 

[3Zt7i.] — At  aaraial  readara  of  "  Onra,"  and  alao 
«MM  aatnooman,  look  on  the  brightneaa  of  the 

Ibbv  un<<  


•m,  M  Id  larraatilal  moDntaini. 
t  a  oommon  featnie  which  MMma 
iew,  and  to  indicate  that  they  are 
•lavnaB  <a  ■»«  taodtijf  If  wa  examine  aadi 
ionM  H  ThaophOaa,  OopacniBaa,  or  Ariatarehoa  at 
r*"**"  aad  annaat,  thia  gnater  relatiTa  brilliancy 
■t  flMioMreUflaonrthe  outer  ilope*  of  theiinga 
-k  wj  Mtfj  aaoi.  It  la  a  pecnllari^  indeed  whidi 
li  Mrtotfaoa,  and  anadally  wall  made  ont  in  photo- 
gnr*"  Daac  tha  nrmlnator.  In  many  caaaa  the 
OMiinat  liataui  tta  bcilliBnoy  of  tha  inner  cllffa 
aaA  tha  diiakineaB  of  tha  outer  ilopaa  ia  ao  great 
ttat,  vfaila  tha  formor  appean  aa  a  bright  cnaoent. 


BOW,"  thaaa  rlngi,  at  aonriaa  and  Boaaa^  ahonid 
appear  aa  In  tha  aketoh,  Fig.  1,  where  the  outat 
dope  U  the  Irlghteat  The  ateep  faoaa  of  thaianei 
ehoa  whereon  grantatioQ  eoold  prodnoe  a  more 
rapid  remoral  of  tha  anow,  ahould  lurely  appear  the 
darker  of  the  two.  But  tha  raTem  of  tbia  la  what 
we  aae ;  the  Inner  oliffa  are  brilUautlj  white,  and 
the  mnch  higher  gentle  alopea,  outaide  tha  rim,  are 
often  aa  doaky  aa  tha  aarroanding  plain. 

Iftha  cllfTa  in^a  "Ariitarchui"  are  whitened 
by  mowfall,  occaalonaU;  renewed,  how  cornea  It 
that  none  of  it  liea  for  a  time  on  tha  outer  alopee,  ao 
aa  to  render  them  at  auniue  equally,  or  cTcn  more 
brilliant,  »e  Id  Fig.  2P  Why  does  the  mowfaU 
aelect  the  eliffa  to  fal' ■*  — -■-  "-      "  " 


nsita  round  any  parallel  axai  in  a  plana  through  the 
aarth'a  axia,  but  othcowiae  arbibary.  WiU  tUa 
meaning,  it  fa  than  oorract  to  aay  that  the  mooai 
reroli*!  on  ita  axia,  and  on  Boothar  parallel  axli. 

But  if  we  now  attempt  to  K*"  "'-    ■*■ '-"■- 

original  one,  we  get  a  p< — ' 
That  ia,  we  may  oooHd 


PABASBLBNB. 


a,  and  evade  the  adjoining    ^^^  „ 


It  ia  well  known  that  o 


Tllj    HnOT 

.    Itiaeq 


■liould  l>e.  It  ia  equally  true  that  on  tha  i 
ateeper  Indinea  the  anow  ia  mora  rapidl- 
by  graTitatiou,  and  in  olpina  viewa  are  t 


darkaat 


g  (theai 


Uight  I  aak  thoae  who  look  on  the  1  nnu  i 
and  ringa  aa  farmed  by  lolid  rock  cappid  br 
fall,  why  aa«h  of  theae  fsaturea  are  rereraed  i 
moon  ?  I  have  the  more  right  to  claim  an  ~  ~ 
inaamuch  aa  my  view  of  the  whi ' 
plaoation  I  offer]  aalvn  tha  above 

If  we  BHome  that  tha  lunar  ring  raogea  are 
fanned  of  anow,  bodHv,  and  that  over  tha  entire 
aurfaoe  there  ia  a  ateady  (it  alow)  fall  of  nuleorie 
duat,  which  vary  gndiuUy  darkeoa  the  anow  all 
over,  than  the  relative  darkneea  of  tha  high  onter 
akmaa  from  A.  to  B  ia  intelligible,  aa  on  thaaa 
alightly  fnoUned  plateaux  gravitabon  oonld  not 
rapidiv  remove  the  itain.  On  the  other  hand,  the 
etreot  of  gravitation  on  the  cliffs  and  ateepar  alopas 
inaide  tha  rim  would  be  at  a  maximum,  and  more 
lapidly  remove  tha  doat-itaiued  outer  lajen, 
leaving  the  cleaner  anow  eipoaad.    By  thia  view 


ronnd  image,  the  red  end  of  tha  apeetrum  bemg 
towarda  the  moon.  To  the  eaat  of  the  moon  the 
aky  waa  dear,  eonauueotly  the  correeponding 
image  waa  abaent.  The  angular  diameter,  aa 
meaaured  by  a  sextant,  between  the  moon  and 
paraaalena  waa  231°. 
Auatwick  Hall,  Jane  30.         T.  B.  OUpham. 


aSOLOOT  FOB  STUDBNTS. 

[32170.]— Thb  articles  that  have  appeared  on  tha 
above  auoject  are  clear  and  conoiae;  the  author, 
like  tha  late  VLt.  Fiootor,  aiplaioa  adantiflo  terma 
M  the  neoeaelty  oocura  tat  uiln^  thau.  Still  it  ia 
poeaible  to  l>e  tioo  oondse,  and  thia  ia  the  oaaa  when 


of  the  great  olimatlo  changea  that 


bave  occurred  in  geological  ages.  The  quaation  la 
liauaeed  in  artide  "Euth,"  p.  28:i,  by  atating 
that  theae  are  due  to  the  earth'a  polar  movameot 


Thia  may  be  put  thna  : 
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RKPTiTIBl     'Pn     OTTERTER  offer«,lMniioirit(id7iDKthliqnMtiDa,uIuad«r-  telaetrtMoopai.    I  hsra  ind  ot  othw  nutali  fiut 

iUUUUU^AV     Vu-EUUaa.  iUnditJ»Hk«ljto»«orf»rwii»rk»btB  olMtoput  "  migbl "  b»  ii»*a.    Toa  could  g«t  •  thin  I^m  of 

*^* (Ocul  dsTalopment.    Tber*  Me  ioiliaatuHu  tint  thia  ike  metal  bj  meltiiig  it  on  m  imoatb  metalUo  plate, 

•*  A  MMr  mumtrt,  CarrtiptndentM  art  rtipeet-  eitnMrdiiiuy  anil  irHAj  ipnad  ooitom  U  ot  lueb  thao  ^aoe  anothar  on  the  top,  and  lat  atand  tall  oooL 

yMjy  nqvattd  ta  mention,  m  fofh  iiulaHee,  the  titU  eibeme  antiqnitT,    that   it    even    preoeded   the  A  (light  t«p  joon  brinn  it  off.    Hioa  annm  the 

^Kanumbtr  of  Iht  qutry  aikid,  differentlatloii  ol  our  rue  into    the  well-known  lame  pnipoae,  only  OiEi  portiana  ot  the  nioa  an 

Tarietiea^     luch     at      "Sagro,     Hon^l,     Papuan,  liable  to  detaoh  thanuelna  to  the  ««1«niin»      After 

[74065. 1~BI*otrioaI.—]t[r  Bottone  la  oalta  out  S^*^oni  '^d  Malay— that  la  fact  itiaarelicof  Che  workioK  it  will  atill  appear  nDooth  and  poliihed. 

otliiiKofconing  when  he  aMeita  that  "the  took  on  •'^    °'u  """^    oommpmroi,    which    Receded  lu  aU  Maea  it  murt  he  auoMjed.    Hold, -j^a^- 

whidi    •HyrioraA'   haa   (plit   Ii    now  eridoat  "  <»vTkS*  bj  o'pture,  whioh  lattar  kito  the  man  hot  pokir  OTar  it  till  it  beoomea  dull  and  n«riA> 

ntnefaDOnNAnpaikirhWlo  K>Ut,or  U  ao  It'b  pnTata  propert;  in  the    woman.     Thaia  are  not  It  will  noir  be  in  the  MndtiTe  condition,  andin  aome 

khTpothelloalon^plaoedthm^lLr.Bottoi^ifor  '^'^g proof.,  I beUeye,  tUt  informer  timea  the  caae. it. re«rtanoe  halwd.    I  loond  It  wonldonly 

nMonabMtkiiawiita  himasU- ud  I  am  iadliond  ■»•  "paUic  woman"  itood  hi^ar,  aooially,  than  onita  when  melted  with  another  metal— aaf.  tin  ft 

to  tUnk  fliat  flie  ohart  be  dim  to  mark  out  hii  *^"  lUTe-wils  ;   it   alao    eiplaini   the   otherwiM  imall  plate  ot  copper,  ttiat  It  to  a  heat  rafBdeot  to 

I,  g(  mimarr  "K'PI'B'^iIb  ">!••    a«  to  the  neoeaaltr  among  ao  melttw,  then  dapoait  aeleoiom,  and  it  a  pieoaM 

otitloalllooka.  "■■"T  i*'**  °*  matTyiog  out  of  the  tribe  or  totem,  tranapanct  gold-leaf  be  depoaitad  on  thia  jon  have 

.,,,__..  mtl  thfrdiffor  «»ll»d  exogamy.    Aa  where,  for  inatanoe,  a  man  of  one  form  of  cell.    There  are  ■  Tarlatj  of  waja  ot 

^ma  ^  potaatial  or  £  U  F  at  the  banninala  of  the  **"  ^"^  Mna  cannot  marry  a  bear  woman,  aa  (uiog  adenlnm.  Differant  «*p«riin«at*Uat»  km 
«^I  WMrtfttringtowhaDlatatedthat- "When  ■■■■"■V  ^°'^ '^■'toan  Indiana ;  that  •  Draridlan  different  forma  of  eella.  An  expert  once  told  me  he 
w*  Inraaawi  the  internal  raaiatanoe  of  a  cell  the  °t  the  Uango  totem  cannot  marry  a  Maura  woman,  oonaidaraci  aeleniam  was  laaaltlTe  enoa^ftsanr- 
B.H.P.  li  redooed ;  and  if  the  internal  reaiitanoe  of  ""  Amtraliana,  Samoyedi,  Horona,  ChmeM,  4o.,  thing ;  only  what  wa*  wanted  w»a  an  isatroment  to 
*  0^  la  rednoed,  the  &  U  F  it  inenaeed  "  Now  thna  prohibit  mairiuaa  between  people  ot  the  aama  detect  the  Bnalleit  chaugea.  Try  to  expoee  larn 
tUa  eu  be  ea^r  prowd.  Take  a  oht^mio-add  "™  "  *°'«"  ""  ^.""bl  where  aeinal  oom-  aurfaoe-do  not  naa  it  in  a  mam.  ShonJj  ita^^ 
4MlI,*ndwithBaiutaUaioatmmantinaartedbet«Mn  ™^»mfOTmerly  prevaJed  «  now  (or  tiU  lately)  ad™e  qnariri  to  aeoert^  how  Shdford  Bidw^ 
tka  tembala  ot  the  cell,  note  the  £  H  F  Than  "*  "*"  <^Douiiana,  the  monopoly  of  a  partfcalar  propane  hia  latoat  coll*  :  be  baa,  I  think,  obtained 
sIbm  a  pcnana  diaphlum  on  eaA  aide  of  the  xino  *°'°*i>'°'^"^ba  wonld  bereemted  by  theolhar  the  beat  reanlta.  Alio  look  up  baek  Toli.  ot 
ftwteraen  the  xlno  and  carbon  plalee)— thia  will  ™"'-  ^'  lodo-Padflo  raoea,  we  may  reooUoot,  "Oun'-ataome  public  Ubrair.  Will  find  plenty 
fiiiiww  tbe  intmal  redatanoa  of  the  oaU  Now  '"^'  "^  •°'"'  ^^  ■"■  '""t™**"  head-hunteta  to  atart  with.  And  taitly,  aelaoinm  dtna  not  re- 
mit* the  E.1LF.  and  it  will  be  found  to  be  reduoed  *^^  cannibdto,  and  in  a  raid,  the  Tieton  eat  the  cdTo  and  tnnamlt  Ught  ehatriealiy.  when  U^t 
Ot  *-*-  two  i^fu,  «*di  containing  the  eame  ex-  °>Pt'if^  <°™i  hooping  the  akullj  ai  trophiee,  and  falli  on  the  aeniitiTe  metal  ile  reeirianoe  falla,  and 
•MM  Ihtid- alao  damantaot  the  nme  use  and  hind  ™°  married  the  woman.  Thua  marriage  aroaa  by  the  oppocite  raaolt  takee  pUea  when  it  la  oat  off. 
—«g^,«nbon  and  line;  bnt  in  one  of  theee  cdli  kt  ■»?*««.  "    inthropologiita   point   out,  and   the  Thia  wJabUenirfcBtoonldMtnatoef™.  ■!«««. 


Sttb  «dL    New  emmect   the  cioce  ot  each  cell   ■**M** ^■°*°>* ™°"  ■■Hied,  and  the  dUGimlty  of   ol experiaoee  bare  told  me  then  can  be  no  ndi 
ImilTim.  and  tb*  carbooa  of  euh  oell  together ;    ■■<><i™>S.  *■  "U*  br  captore  Increaaed,  endogjuny,    thing.    I  mean,  nilng  that  term  in  the  aanaa  It  la 


aroea.     Our  Noga  nown 

though,  luigulariy  Hig 

Ol,  and  go  through  ry^ 

when  bringing  Ue  iiggj. 


faMrtagalTanomeUr  iiithedr<niit,and  it  wiU  be  **  niKnage  within  ^a  Wbo,  aroea. 
MMtthatacarrmit  la  flowing  from  the  ceUhaTiM  >>Md-hnntora  are  m  thli  atage,  tb""" 
tta  leaaw  hiteraat  raaiatanoe,  thoa  ibowlng  that  iu   ■o°°«N  the  dueli  are  exogamou, 

BJLF.iaatronger  than  that  ot  the  oaU  with  the   SJ?  u    "^^  ^  *""'^*,7'- T--"—      ™-.    "ii  lu  uu»m  i<.=  ™iu™  u,iu™««™,  ^ 

gnate    internal    reaiatanoe,     and    oonaequeoUy    ™f"  '"™*  _™  oommon  folk  are  endogamona,  ,^1   reetate  my   qoary    thoa :    Wanted,  a  aimple 

proHng tte tmth ot  wbM I aaaerted.    ItThcTweTer,    «!* cannot aff<nd  auoh atamaaha,  and  wh«i a mu  d,^i^ agent  thit  wOl  diaintcgrate  wiod,  haS, 

j-peen,  from  the  example  Mr.  Bottonegiirte  of  the    ™'^'i.'°^  .'"  ""S™"  »  "ajtor,  the  girl  a  Tegetable  Tiuak,    and  ahell,  ^tednca  th«m  to 

niiieaeeU(p.364),th^theonlyreaiatanoehetakea   parenta  generally  demanding  a  abort  or  long  term  p3p  without  deatiojing  the  aama.  Amis. 

tatoooMidcnttoawhen  calonlatinatheEMP  Ota   2* "wrioe,  in oompanaation  for  hue  of  her  Qibour.       ,,,,„„,    „         '    "       ,       ,, ,  .       ^ 

SSi^aIt^th«WD^ S^^inb^rck^   The  dngulur  cuat^rf  the  bridegroom  going  to        [ 7*486. ]-Bmory  Wheola.-^It  doea  notmaUw 

^V^i^SnA^i^ZT^V^^^   ">•  I»th«-in-lawa   honaa,  ther^  ar^^th  whatharfor  gullotingB,w,,ordoh.ganyothjrwo^ 

rJ  .""."yr'?  '■■™™"?  yq  p°"-  .?ow.  wwi    ..     ^„         the  ma«ia«o    within  the  aame  amary  wheel* muat  be  tnouned  up  with  diamond 

S£SUtS;*Vt  rtS.'^'r^jv''^'',^;  tnbeorto^  ^LaS?a3rs?'.,Xtortb.':s:  ^^pp^js::;  j.°r.Lr^,^'^*'.s 

ita«gaor£aoonnter-«leetronioHTeforoeofaDeU   ™  oommutod  to  a  paraient  in  many  lacea,  and  ?Pv'l?ir,?i,S?,^™™?^r^ri!fJ^?^ 

dSMievpanthematerialthatthenogatiTealament   l^'    ""    the   huaband'a  proper^,    tut  wU  I  ^i^S^J^iJ^SIiSi^^       ^^ 

I?iDnrtni£dat:b«nMaceUoontai^ganegative   Jedre  to  pomt  out  n>eoially  here  d,  that  the  oldcat  la  wanted  to  keep  the  ilonc*  true.  E. 

«ltmBt  that  riTw  ftgnatcr—E.lf.F.  than  another   '"^  "  "^  »avui  reUtion— i.e.,  the  communal       [741B8.]  — Hedloal   Toltalo    Belt.  — For    all 

Mil  oontainhig  a  negdre  element  giving  a  laMtr-   ■»e«  (Mio»m>'"uae)— atiU  aumTea  amangitthe  practical   purpoM,  the   moittore  ot  the   ikla   if 

■JIP.  win  oppcae   a    greater  nalatanoa  to  the   l^o^i^un,  ludo  -  Mongoloid,    Makyan,  Papuan,  aufficieutto  keep  a  voltaic  belt  in  action. 
-VB.M.F,  ot  the  lina.     Conaequently  the  E.M.P.    MW^ori,    and    African  races   in  thaaa  oommund  M.  Dd. 

t^^r'^^^.^:^J:.'z.%-.r  ^^^^:^^^:iffi^^^  to^rA-vrTthfnSii^-K.-i?^^ 

s:2-i.^'rS2tt^ih:;^.^^i.V£h'e  £^iJ*i^urs:g^s:"BS3rpSfi^^t^''d  ^prs^^s:^':'^^^^^!^ 

W'  ii  "0  oSpcSdto  dldjSrSrf  p!i^3pl«    theTCnoTotant  aeal  oTauoh  kindly  old  gNitlemai  a.  *^  <fi>«npt.vo  matter.  8. 

Itet  I  annot   nndvitand   U*  reaaett  1<f  makjng   ™  ^'  ^■■m,  Heaara.  Caina,  Smith,  and  Bohwum,       rTt49g.]— Paper  Pulp.— You  oan't  mould  pw«r 

•Mb  an   aMHtion.    "Why,    if  thia   atatoment    u   ^^  Weatera   hobUea  admirable  for  Europeana.  pulp  without  drying  it  at  aama  time.    What  ooaa 

too*,  the  problem  0^"parp^ual  motion"  would   '"■t  conaider   quietly  the  profound  abyie  which  the  querist  mean F  B. 

W«ilTed,the  "oonaarvationot  onergy"Biploded,    d'*"*"  >».  "  araoe,  eooially  and  iBiually,  from  ao       r7iso2.1-BadiioinB    Bmorr  '  Btone.— Emacy 

»d  tbe '^'Ew.ly  motor"  would  dn/fnto  inigu'S-    TL°"^T°'  ""  (non-Aryanl  Indian  fellow-  <^' jT^iihed  toto^"d«  by  L™  of  the  ^ 

flaaoa.    WiUlft.  Dottone  aUto  the  cunent  atr&igth    >nb]aote,  and  aoroaa  which-towarda  our  side-no  ..  ,i^™  -  »„d  it  ouT then  be  sifted  into  aiiea.    It 

"at  the  line  of  junction  ot  the  two  fluid,  "in  5ia    doubt   thouaand.  of   Engbshm™,    ttrough  ahjar  „S^^aXS  to^t  Iha  ^«  «wder.    Idonbt 

D«nidlBdlP  HlBTKExaiB.        l»n.voknce  and  ignorance    would  drire  ttem-for  "ETth*    ttST « %ny  '  work,  on  th.  tada." 

[7«38.1-Ohild-Ka,rU». in  Indi»,-In reply   ^t^^tn^^Ut^- fe^Co"3Bm -^  ^^ "■^"If  '^^'*1!T°  V^ *" ?°' '^' 

toW-tIndta."th.ActIatelyp«»dinIi,dia'^fi    ZSd   iSv^lJ*^  f!^   Til^^&^'f^  and  make  it  worth  while  to  pnbl»h  tEom  ? 
g^  lly  °^  y^f  *■'  .ry..V  Ppr?°t'^""  ^m-    disaster;    it    wa.    "touch  and  go,"  and  no  one  ^°'"*'- 

landafrDmoohabitinswithhttIechildrsn,to  whom   „wit.  [liSOS.l-CondoiialiiB.— To  oondanae  the  aleam 

tt«r>ubebetrothe(f  and  married,  at  nine  or  ten       Sibiagar,  Aaam,  May  27.  S.  E.  Peal.  theremuat  beaoirouUtionof  ooldairorcoldwater. 

nan  of  age,  among  Rudua  mainly.    Tha  Banijali  ^'    '  Whataort  ol  "aketch"  doee '>  W.  M."  aipaotF 

B>baaabi»glyoppoeedtherBtorm;butitwasnip-       [7ilS2.]-Drop   in   PotentUt.-Firat,   faU  of  Nra.  Don. 


lUmaabuulyoppoeedtherBform;butitwasnip-       [7ilS2.]-Drop   in   PotentUt.-Fint,   faU  of 

Boatod  pT,aU  humane  men,  aa  ao  many  frightful   polsntial  in  luds  =  the  whole  of  the  currant  car-       rtAttn  i    m.-t—     Th.  .,4i.t^  »«  h.  finn^ 

Ss?.^rav''is£niv;-.':sffl  """■"•^ "  "•"•'■•-'•^  <^<^,^^^  j'sji'rsrssuX^-.s.di.ss 

Anaa   nee*  and   imxed  caatca.     Amonost    the  ^  ^^  *'"  '"""nt,  and  by  Ohm'a  law,  C   -   f"  dipped  mW  a  bath  of  molten  tin  which  la  oovacad 

•bod^iHli  and  non-Aryana,  such  aa  the  D^diana,  bmf                                                         K  with  a  Iper  of  a^amm-miao.     Tbs  oaatings  are 

ida^%[ntt>la,  and  Iha  c^Ues.  Indo-MongoloidT    -  «^''=^?; moved  about  in  the  tin,  and  atUir  remove^  are    ' 

«h  aa  thToiio,  Kada,  Abor,  Miehmi,  Lfngph?,  Total  resutanoe  swung  round  ao  aa  to.oaat  off  auperflooua  metal. 

Naja,  LMhai,*a,  there  are  only  adult  marmgca!    - ^HT. Newpobt. 

BatamongtMtalattalracea  juvenilechaatityianot  Ten  lamps  ol  ;iU  oliuu  H  u  parallel  i-  Bof  le^  [74518,]- Inflnenaa.- If  you  are  troubled  with 

nlsad,  and  the  TlUacea  generally  have  t»o  or  three,            ^0           60        ,,          ._   ,     „        .. .  the  Busaian  influenxa,  take  ammoniatod  tinotore  ot 

VtoaightMtnTlarge  communal  houses  for  the  "  SOTT  "   T'   ""»?*"■   to   flow   through  ^j^,^    Any  druggist  can  give  directions. 

Iwra  aad  ain^  young  man,  who  are  not  allowed  to  iD  Nsho. 

2lI^*SEr''^^^t;S,^'rr^V.'^l°'  ^^'-    Now,  a.  (Jl  ot  potential  -  S   X   C,  and  [ 74323. ] -Tunin »  tha  Ocarina. -The  ocarina 

rC^  S^J^^JSTT'W    ^;^,^'^  the  H  of  leads  is  1  ohm,  «id  ourrent  IE  amperes,  i.  geceral  y  a  piece  of  clay  moulded  into  ahape.    It 

sst^i^^riSfdi^j^^'^^i^^ 

ssr.sjsJs-rstti^s.dT'inr.'rt!;  ""-'^-p-.  -<'  -  ^^  — ■-  -  '^  -^  "•■  T,^:^^Av.r^^z^r^ 

ss£*5'?s:£:'^^Ka:'i°^~'  ^^'^^'^'-^^^'-^^^^^i-'-'  '^^\t'zzt^J^^'^^^\'^^fit 

S^^F-SSS^'a^L™^  «  TheM^  ampiro  for  each  lamp.            H.  H.  H«ai.woi«a.  fitted  to  it,  or  what  i.  it  ?    Without  intormaSon  of 

■■dalbaf  African tribea  near  Lake  Nyaaaa.    Thia  [74478] -SeoIn»  by  KlaotrloItT.-Aa  no  one  ff?  J^"^'   f^J  v„  ™  .'    ™^i  1^  SlwiS 

vanatnteed  juraoila  fudnlgenoe  doei   not   aeem  hu  rmitured  to  answer  this  query,  I  wiUaaywhat  "tastaimBnt,     how  can  any  one  tell  hun  ho w  to 

totnjBralbataaaa;  infact,manyof  themarecon-  littlal  knowonthaaubject.    Although  I  have  been  tuneicr                                                   usouoa. 

HieaiwM  lor  tea  phjmqne,  and  obUdren  are  rarely  gngaged  a  great  deal  with  the  elcctcoaoopa,  I  never       [745!6.]—Aiitllovuitbni.— I  should  like  to  add 

MB  mU  altw  the  adtdt  marriage.    Thcae  com-  siperimented   much   with   aelanium.     I  obtained  a  tew  worda  to  what  has  been  aaid  on  the  obeoleto 

■nal  batncka  for  the  youth  of  both  aexeal  have  cryatallina  selenium  from  Orms  and  Co.,  Barbican,  meaning   of  this  term.     It  appears  to  me  that 

kaowBMMiaSSTaai^ud  they  are  slightly  known  E^ondon,  2s.  per  drachm.    Itisotadark  colour,  with  Hatton  was  wrong  in  every  part  of  hia  deSnition— 

to— lhnHlBlcil<i ;  bat  teavaUeraoflaa  only  oaanally  i  high  glaarr  bactote.     I  know    nothing   about  cot  only  in  the  latter  dauM  (quoted  by  "  F.  8.  8.," 

■Illte  to Dmh,  «K  mfai  tbaoi  «tiraly.    Aidianoe  aolnbon*  or    elaotio-dapodtiona  in  daaoriptions  of  p.  364),  aa  "B."  mj*  (p.388;.    It  log.  ooaae.  9 b 
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mroijBH  HEaHAHio  un>  wobu)  ot  samHos:  ii«.  i»i. 


<:k 


1^ 


i^lT 


Wo.  hoop.  Tha  ittok  b  kept  la  fti  pUot  br  two 
watO,  hudirood  wadsn  Witmo  the  dtcmloer  at 
A,  and  »  matal  MddU,  u  ihown.  ^a  lattor  li 
firtanml  W  •  riogle  (cmv.  I  Imv«  B*o-ririiig  by 
■--  "^^^^--p,MiawmgiTe' ■ 


Is  rtriut:_^a  will  min  the  low  a  badly  in  a  AtS' 
■Mng.  WlHglMar  g:i7a  *aj  farther  mfoimatioD 
ymi  want,  or  tend  pboto  of  mf  banjo  il  It  would 

[T464T.] — Foaoanlt  Teat.— Here  are  a  few 
wnrdi  left  out  of  iDTletter  that  make  the  insbuetioiu 
for  makiiiK  the  out  Mmfoiing.  I  wrote  :— "into 
tt>  baok  ather  asew,  tmn,  or  fUe  a  piece  ot  braaa, 
-■enrijr  Un.  Uiiek,  and  in  tht  ctnire  of  tthichSx  a 
fitotefbnMvirt  tlaoa.%  ^in.  thfok  and  }ia.  long, 
BkTiiiK  |rda  of  Ita  length  acnw-Ukr«ad*d."  The 
worde  mitalioi  were  left  out.  SisRis. 

[746fi£.]~8oftaiilnK  Water.— See  mj  reply  to 
thia  ^oary.  The  word  "  putionlarlj  "  ^ould  hSTO 
bean  "  partially  "  ;  obriouily  a  prinCei'i  error. 

FxEDKXICK    DaTIS. 

86,  NewiogtOD-MoMwi^,  S.E. 

[74664.1  —  Kmm'm  TTBlvMaal  Idtthe.  -- 
"  T.  W."^win  find  the  daioriptlon  ot  the  kbare  fai 
ToL  XLTI.  p.  280.  "F.A..  M.'e"  headatock  U 
iUnatekted  aiul  daaoribed  on  p.  77,  and  hii  front 
did»^natoap.l31olVc>LXLrV.  A  null  muTenal 
lathe  ia  daaodbed  on  p.  350,  VoL  XLI. 

A.  H.  SbASlS. 

[74673.1— HMtlsf  >  Boom  to  110°.— The 
"BtMm-bop"  dMCtibed  on  p.  712,  Vol.  XLIX., 
SMgitutri»g,  wontd  tatnin  tho  water  well,  ud  alao 
Mt  H  haalmg  ^«,  I  think.  Write  to  the  agents 
for  whom  n*  tBMmoaa  I  ha-ra  nveD.  The  ninal 
plaa  {■  to  fit  •  «tMB-bv  at  aid  of  pipe  and  let 
water  ma  nray ;  bnt  it  !•  apt  to  be  a  noiay  uiuige- 
■iwit.  and  the  ataam  loop  wonld  be  far  better. 

r74«7S.]— K»«trlae1iiK  Baokot.— I  believe 
fiOl  iBttraotlmu  w«»  glveo  quit*  reoently  In  aither 
Work  or  Amatntr  Work.  11  qnailat  has  acoea  to 
n*  lait  iDor  montha*  nombara  he  will  soon  find 
«4iat  b*  want).  O1.UION. 

'    and    other    Sprlnsa. — 
and  copper  are  the  ordar  in 
I  wirea   atasd  in  reapact  to 
^MKBiB  -[—"IT  Clixk  m  MoNnaiTB. 

[74679.]— OaUlM'a  TelMoope.- Thii,  amongst 
«■•  otbea  nrioelf  ralica,  waa  on  flew  at  the  Loan 
OoDiellCB  <A  SdaotUo  Apparatot  at  Sonth  Eanaing- 
tonb  1BT6.  It«>a<rfTery  primitiTe oonatmetion. 
Dntt  tabw  tte  one  containing  the  object  glaea, 
tta  oftar  JMfag  wBMa  IL  oontafnlog  theengUn 

■Hsa  Mail  cfpaKluMnt  or  pi9ei—4hrongh  being 


yellow  bom  age  I  cannot  bow  my  wbicb ;  It  wai, 
tntbebertof  my  reoolleotion,  about  ISin.  or  Sft. 
long,  and  of  nnul  diamster.  There  waa  no  deicrip- 
tion  whaterer  of  it  in  the  flnt  editian  ot  the  offloal 
catalogue,  bnt  I  cannot  aniwer  for  anbaequent  or 
raritea  editlona.  If  I  mlatake  not,  fiiia  reuo  was, 
amonnt  othera,  exlnUted  bf  the  Boyal  Inatitnta  <^ 
StndiT  Sdi  "'■■'    -■  "•  -    ■-—■■•    ■'         -• 


ti  done  iai 


[74678.1  —  Ooppei  and 
iMMan-iCTer,  teua,  and  n 
pUeh   fliaia  Taiioni  wirea 


MUtlon.  Aelari 
of  it  for  permaiumt 
other  initancea. 

[7468S.>-Dr«aalnff  for  I.eathar  Hoaa.— Of 
the  four  repliei  printed  to  thie  query,  three  raoom- 
nuod  oH.  One  aayi  that  dnbUn  ihaald  b«  oied, 
and  that  oil  haideD*  leather.  On  Ihii  point  ha 
writea  withont  Bofflment  experianoe.  Iraoommended 
the  boiloma  of  oaator-oil  fiom  my  owd  knowledge : 
' --  ■--"--.  permanwitly  aoft  and 
the  attack  of  lata  ■"^ 

.__    Carrier"  who  reeom- 

nunded  dnbbin  wQl  take  an  old,  banl  pair  ol  boota, 
wbioh  hara  bean  aatarelad  with  water  and  dried, 
and  glra  theae  a  good  doaa  of  oaitor-oil  bottoms,  be 
may  put  than  awaj  antU  nest  wtrtt«c,  and  will  And 
th^  an  loft  and  ennlartable.  I  have  beatad  my 
heavy  wintw  boota  thia  way  fM  yean,  and  iriiat  is 
good  for  boots  is  good  for  hoae  (not  ttooUngt  in 
this  case),  as  both  reqnire  to  be  soft  and  water- 
proof, iaj  oompaands  of  tallow  or  flsh  oil  an 
onpleasant  to  handle,  and  an  liable  to^  nnall  moat 
offensiTely.  Thdb. 

[74887.1  —  Blaotrioal.  —  1.  Fraotioall] 
Yariss.  No  praetlcal  or  definite  role  could  be  given. 
H.  Jaioin  (Comptn  Jteti4uf,  1873,  llM)powssw' 
two  permanent  migaets,  on*  whuh  mpported  IE 
times  its  own  woi^t,  and  the  other  neariy  I( 
times.  The  smaller  tlie  magnet  the  laigK  tli 
amoont  lifted  in  proportion  to  ita  sin. 

Cluz  atd  Hoimaim. 

[74687.]- BleotrlaaI.  —  Ai  the  keep«a  ai 
uniAlly  nude  of  soft  iron,  Qtej  do  not  remain  p«. 

., ^ — u„i  — ■'■'-'- therefore  immaterial 

—       dLonld  bealid 

I  do  not 

soch   a   thing   as   a   "riandard'' 

'~  a  onit  streogtlb 

tbgr    nmilai   pi 

one  oentinUtra,  irith  a  force  of 

one  degree ;  bat  this  is  a  mathematical  onit  only, 
and  is  not  refenbls  to  the  mzo  of  a  magnet  in  pro- 
portion to  ita  weight -lifting  power.        Qusvcat. 

[746S7.]— KaotrleaL  — Ai  the  keeper  of  a 
magnet  is  made  ot  soft  iron,  it  doea  irat  matter 
whether  it  is  pnt  on  to  the  magnet  alway*  the  Kuae 
wayornot;  for  directly  it  ii  taken  away  bom  the 
magnet  it  loses  it*  Induoed  magnetJBD,  which  is 
only  temporary.    Somatimaa  ttve  ■'-  -  "***-  — 


he  keapcr  Is  plaoad  ob 
nner,  like  ndaa  win  be 
I  wcakm  tba  maonat'a 
magnrtiBm.  TbiM  effect,  howevw,  is  so  nnalf  aa  to 
be  fiuvpredahte.  Hie  wei^  whichamasoMtoaii 
•nppoit  variaa  oonsiderably  with  the  atnngttt  tdflia 
mapiat,  and  the  depes  <S  loftncM  ot  the  keeper, 
A  magnet  of  certain  iiie  wDl  anpporLaay,  apiaoa 
of  Iron  equal  to  its  own  wslght,  wmle  if  the  magnat 
la  magnetised  twice  as  stiODgly,  it  wiU  supput  a 
-rei^t  eqaal  to  foin  time*  Its  own  wiij^t.  Uat 
_■,  the  tMoa  which  a  magnet  ezarli  upon  magaaMo 
bodies  varin  dirwi&r  astha  aiaate  of  the  iticoglh 
of  the  masnat.  Ta»  aofter  Oe  iran  keapK,  Ba 
Umatcir   will  be  the  foroe  with  which  it  la  aotai 


H  U  are  the  magnets,  1  and  2  are  the  preaacs,  X  i* 
theqtaAat.  Bypres^tmUiapressNo.  laesnent 
is  MDt  from  Z  throng  aa  press  and  first  eleobo- 
magiiet,  whidi  attnwto  the  soft  inm  armatua  of 
the  tu  tuniing  gae  on,  and  the  gas  is  lit  by  meani 
ofsscuidaiTvukfaintteaa.   ByprsiringaiaaflMr 
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JmrtjWn. 


jVMi  th*  tq>  11  tnriMd  oS.  Anyftuthirpartiailui 
w*  iball  be  plMMd  to  giTB, 

Cllhx  axd  lloanora. 
[74688.]  —  fllMtrlo  du  -  UvhUnc.  —  In 
ToL  XY.  p.  7  An  ippintiu  ii  mantionsd  witli  two 
wim— on»  toi  tov^uF  ou  off  and  on,  Ihs  oUik 
for  igBiting.  On  p.  320  >  bomar  ii  illiiib>tad  in 
irhiA  an  inaraaN  of  pnMU*  in  th*  main  tun*  th« 

SI  Ml,  and  ««ti  «  b«tt«7  In  aotton  whish  lighti 
I  «i.    Eiadi    bunar   '■"■*«'''»  a  battaij.    On 
p.  SSS another  ia iliown,  in  wbiditha^- '-' ' 

the  aboTB  retsnnoee  m 

[T4689.]-B«lieatlnK  Tin  Plates.— To  If&. 
Plstobbo.— M7  letter  bad  a  bearing  jwrj  maoh 
bejond  what  may  «•«»  to  ■>Pp**'  m  '^  MirfBoe ; 

Uie  nn  in  Anmioa'ioil  region!  of  llr.  fletdieT'e  gM 
fnrnaoM  in  the  iron  phue  Nheating  in  tiaplmte 
naanfaotnre.  Am  to  the  remoral  from  the  boned 
Inm  mrtaoe  of  m  nneTan  ta  exoeviTe  ooaling  of  tin, 
the  aeoideotal  aotloD  of  a  ga*  flan*  on  a  piece  o) 
Un-pUto  gave  m»  the  id«»  (in  thie  mepeot;  of  the 
na  frnnaoe  being  a  poaible  nief  nl  factor  in  tin- 
plate  mamdaotore.  I  hare  a  ebara  In,  and  alio  a 
nrenlaaHj  fntenirt  in,  two  WelA  ■heepfanw; 
two  yean,  ago  I  wrote  to  another  ioteieeted  par^, 
pointiog  oat  irtiat  may  be  aipeoted  to  remit  from 
the  teoMit  pottiDe-into-praotioe  of  the  nnttkle  dia- 
.eoran ot MBoe^eite  air  giTing up  It*  hMtondm 
Bitlual  preMore  and  raabiorung  heat  from  iti 
Mbwation.  Myoaotionwaepooh-poohed;  bntiedog 
tlud  loart  taab  00  Biitidi  Ublti  at  Cbtirtmaa,  whl<£ 
afnrweekipmviaiulywaagia^goDNew  Zealand, 
fte.,  putnre,  now  (in  1891)  axdtaa  no  mrpriia,  and 
that  BnglUi  batchen  now  in  Jnne  admit  that  the 
fronn  meat  of  the  Antipadai,  &o.,  haa  already 
beoMna  a  oompetitioD  wortiiy  of  their  rsipeat,  I  dan 
again  to  forvtell  that  befoie  long  Welah  i^eep 
fume  will  before  long  become  of  a  relatlTa  mazket 
valne  wHh  tbon  of  the  AntipodM.  I  hereby  Testnn 
the  foreeaet  thatna,  m  a  eoimM  of  haat  m  the  re- 
heating and  lolUng  of  ehaat-iron  in  Iti  thinnei 
fonoe,  will  piobaUy,  in  the  lifetime  of  Mr.  Fletdun 
himaelf,  be  wiyiiit  oKOflifili,  and  a  •onroeof  mucb 
anxiety  to  thoee  capitaliite  who  hare  large  amonnti 
of  money  at  (take  in  Biidih  tin-plate  worka.  In 
1880  the  agiimltnial  dam  of  the  great  wheat  pro- 
daolng  areea  of  the  ooantiee  of  Hereford,  Oloater, 
Ae.,  wore  oantiaDed  1^  me  In  the  oonnty  Freee  thai 
Uie  priae  of  wheat  would  within  10  yean  tall  to  3fli. 
par  qnartn ;  In  lee*  than  flfe  yean  SOe.  wai  thi 
■tandard  qnotatioD,  therefore,  Ur.  Fletehm  may  lei 
J  ^  oonolnding  i»  rt  "The  Lydne] 


fTttei! 


a  LlDtTBI 

[74692.]— Three  Uft  Pampa  on  one  Kaln.- 
I  do  not  tnppoae  all  the  pnmpa  will  be  working  m 
heir  Talvea  are  quits  tight,  yooi 
ucht  to  wc»k  ;  but  2in.  aaandi  toi 
■nau— lefm.  or  Sn.  would  be  better.  If  one  pumj 
ii  not  ti^t,  it  will  poMibly  allow  air  to  leak  in  ani 
piwtent  the  other  pumpi  workiog;  bnt  eo  long  a 
they  are  all  in  perfect  order,  they  ebould  work.  0. 
ooune,  eeparate  auoUani  would  be  beet. 


£74892.1— ThrM  Uft  Pompa  on  o 
a  lift  pomp*  would  work  od  a, 


£74892.]- 
—Three  11 

long  ai  the  TaJTea  and  pipe  were  in  perfect  condi 
tion.  I  am  afraid  a  pnbuo  pump  would  not  be  Iod] 
in  that  state.  The  m*t  one  that  failed,  the  other 
would  not  wotk :  they  woold  empty  it,  and  thei 
■oak  air.  Woold  on*  pomp  not  do  in  a  oentia 
podtioti?  If  BO,  It  ahonld  be  well  protected  froa 
Iroat  by  a  rtont  wood  oorering,  which  would  ala 
keqi  iMldren  trotn  pnttiiig  in  graTel,  a*  I  Iibt 
known  them  do,  to  t^  if  it  would  pomp  it  up. 
hope  the  pond  yon  name  ia  not  open  to  cattle,  dogt 
&0.,  ifyoD  intMid  the  inhatntanta  to  drink  it. 

'Wu.  Qbiubhaw. 

£74700.]— PanoUnr  Kaohlne.— If  yoa  knot 
an  engineer,  better  get  him  to  look  at  yoa 
maohina,  and  iketoh  an  airangemant  for  you.  Th 
atrength  of  the  parte  will  depend  on  the  length  0 
lever,  &C,  Cutateel  leven,  by  all  muoa;  bu 
•hape  ahown  ia  very  weak.  A  cam  battel  thai 
(Tank.    Load  on  punch  about  19  toua. 

QliATTOII. 

[74722.1— Aloohot—UDlea  yon  are  aomewhi 
ol  a  ohamiit,  you  will  not  Bnd  it  an  ea>y  Job  t 
aacartain  the  preaence  and  meaaure  the  percaotBg 
of  aloohol  io  a  liquid.  The  following  mode  c 
aeoertaiuiug  the  pieaence  may  >ait  you.  Place  tb 
Uqoid  in  a  glaai  retort,  and  diitil  over  at  ■  gsnti 
heat  about  one-fourth  of  the  total  bulk.  CoUei 
ttie  diatillate  in  a  cooled  reoeiTer.  It  thia  oontaii: 
any  uipredabls  amoont  of  alcohol,  it  will  be  reoog 
niiable  by  ila  alcoholic  amell,  and  lij  ita  inSamin 
when  a  lighted  match  ia  preaentod  to  it.  If  tli 
flnid  were  veiy  weak  in  alcohol,  it  would  t 
adTiMblo  to  di^  ones  again  the  diatillate,  agai 
oolloctiDg  only  one-fourth  of  the  total  bulk.  If  th 
latter  does  not  take  firs  on  the  application  of 
Ughtad  match,  the  amount  of  aloohol  originiU] 
ooot^nad  in  the  liquid  muat  hava  been  very  anuJ 


n  thia  caa^  again  distil  the  last  distillate,  placing 
lis  time  a  few  lump*  of  fnahly-alaked  lima  In  the 
itoit  along  with  the  SMiond  diatillata.  Again 
illaot  on^  ona-fonrth.  If  this  contains  alcohoL 
le  addition  of  a  few  nabii  of  ohromlB  add  will 
lun  it  to  oat<li  fire.  To  meaaure  the  quantity  of 
loohol  ocntained  in  a  gives  quantity  of  liquid : 
CeaanreoffUMU<[lltd.  ftatU  <dt  one-tontth  of  its 
nlk.  Add  to  Oe  diatillate  SDongh  pure  water  to 
iwir*  It  M  to  the  miginal  bulk.  Now,  by  means  of 
Qay-Lussao's  hydrometer,  you  can  read  oS,  1^  the 
iSannoe  of  speofle  gravi^  batwe«n  the  flald  and 
rater,  the  peroentage  of  pure  aleobol  that  the 
riglnal  liquid  oontaios.  S.  Bfxnovn. 

[74722.]- Aloohol.— If  "Ohymist"  had  given 
few  more  particolara  in  his  qusiy,  we  might 
ave  been  able  to  give  him  fnllar  details.  How- 
ver,  take  12(n.  ot  ue  anapeoted  liqnid,  and  diatil 
ver  10c«.  Bediatil  over  from  thia  lOoa.  Soz.,  and 
li«n  take  the  apeoiaa  gravity.  The  percentage  of 
loohol  ia  then  tound  from  the  foUowing  table 
whioh  indioatea  np  to  10  per  cent.)  The  addition 
t  iodine  to  the  distillate  (in  the  presence  of  £H0] 
lao  indloatea  aloohol  itj  the  formation  of  loditoim 
bi-  iodo  -  methane) . 

Sp.G.  Percentage  alcohoL 

■9991    0-6 

■9981     1 

-9966    2 

•99*7    3 

-9930    4 

■9914    6 

•9B98    e 

■9884    7 

■0669    8 

-98M    9 

-9841    10 

Ciuwx  ADD  MoirnaTTB. 
[7472*.]— JHeotrloal.- To  Mn.  Bootoitb  urn 
>  Sioiu."— You  can  get  a  small  aro  with  torn 
imp^rea  at  3S  to  40  toIIs  preHare  ;  but  you  will 
lot  gat  a  good  one  much  under  10  amptree  and  IE 
rolta.  Dynamos  to  give  inch  an  output  have  bem 
leeoribed  over  and  ovk  again.  However,  aa  yoi 
leem  to  have  miased  them,  I  ^ve  general  dimeu- 
ions  for  a  Manchester  ^pe  aenes  wound  dynamo, 
irhich  will  aolt  your  special  purpose  well :— Arma- 
ture 4iin.  diameter,  3In.  deep,  wound  with  31b. 
■lo.  IB;  yokes  ISIn.  loag,  3m.  wide,  lin.  thick, 
iritti  tunnel  Sin.  diametra;  wmuBhtiion  field- 
nasnet  cores  2}in.  dlasaetar,  6in.  high,  wound  witl 

ibout  71b.   Ifo.  14.  S.  BOTTOHB. 

[74725.] — Peranlchate  ofKeTonrr, — Bestpro' 
oBied  Iv  adding  dilate  H,SO,  to  the  proto-ninatt 
,Hg,ONO,  -I-  2Aq; ;  but  can  also  be  prepared  bj 
liealuig  excess  of  Hg  with  oonoaotrated  H^SOj. 

[74T2C.1 — Peranlphate  of  KeTcnrr  can  b< 
prepared  by  acting  on  mercury  with  an  exoeee  o 
boiling  aulphurio  add.  To  thii  end,  two  parts  t^ 
weight  ot  mercury  should  be  lioiled  to  dcyneis 
with  three  parte  by  weight  ol  oil  ot  vitriol.  So,  ii 
four  oaae,  lib.  ot  merouiy  will  require  12ai.  of  ol 
at  vitriol.  S.  Bottovb. 

[7472S.]— Paranlpbaite  of  HercnrT.- Diaaolvi 
lOoi.  of  meroury  in  6oz.  of  atroog  sulphuric  acid 
Thia  wilt  give  you  the  persulphate.  Hg  -f-  2E^0 
-  HgSOj  -h  80,  +  2H,0.  The  H^O,  should  b 
of  the  sffength  which  oontalna  81  per  cent 
anhydride.  Yon  muit,  of  course,  heat  the  mixtnri 
until  all  ot  the  msrcoiy  diiappeari,  and  until  1 
while  cryatalline 'aalt  reaulle.  When  this  aalt  ! 
treated  with  watw  the  so-called  Torpetb  minera 
resnlta.  Fbsdskics  Datis. 

86,  Newington>causawBj,  S.E, 
[74726.]- To  Hr.  Allaop.— Fi^.  ISO  in  "Tele 
phonee:  their  Conatruction  and  Fitting  "  givis  th 
connections  yon  require.  Connect-up  your  inatru 
menta  (both  aa  Tegardfl  their  innde  and  also  thei 
oataide  oonnectioDB) ,  aa  ahown  in  that  figure,  oij, 
uae  the  earth  return  that  you  have  already  in  ub 
tor  the  bella.  Uae  an  indnctioQ  coQ,  for  the  primar 
ot  which  wind  on  lloz.  No.  22  B.W.G.,  and  to 
the  aeoondary  2toz.  No.  38  B.W.G.  double  silk 
covered  wire.  Use  one  No.  2  agglomerate  Ledanch 
for  the  primary  cirnuit  ot  tranamitter. 

F.  C.  ALiaor. 
165,  Queen  Victoria -street,  E.G. 
[T4T27.]— Pattam-lCaklnff.- In  the  bedplal 
on  p.  391,  the  reoevea  AAA  should  preferably  I: 
cored.  They  could  deliver  without  coring  provide 
the  Itripa  were  wired  on  looaa,  and  their  thiokna 
divided  onoe  or  twice,  ao  that  each  dice  ahould  t 
less  in  thickneai  than  the  tbickneaa  ot  the  vertiai 
ribs,  through  whoae  spaces  in  the  mould  the  atri) 
would  have  to  be  drawn  up  ;  butooringontisbette 
The  prints  for  the  oores  will  l>e  aaewnl  on,  aa  the 
would,  downwards.  Forthe  receasee  BBBeithi 
coriog-out  or  BBlf-dehTeiy  will  answer.  I  shoul 
not  core,  uuleaa  through  Uck  of  loitable  flaaki. 
had  to  bed  the  pattern  in,  tor,  it  the  pattern 
moulded  by  turning  over,  eelf -delivery  will  do  quit 
aa  well  aa  coring-out.  The  rest  ot  the  pattern  wi 
deliver  itself,  but  yoa  muat  give  plenty  of  taper- 
aay  Ain.— to  theribethat  coma  m  the  too  ot  tl 
mould  (in  the  bottom  ot  the  bed-plate  when  fln. 


1  position),  and  It  would  be  an  advantage  i(  Oa 
mer  riba.  Instead  ot  being  aerawed,  waa  lA 
xMely  dowelled^aa  thsy  would  not   be  ao  UniT 

[74728.]  —  OontrMted  Tendon*.  —  "  Son*, 
ort"  ia  auffering  from  Dupuytna's eootnetiDa. 
t  la  Ineurable,  except  by  opeiation,  wUeh  ia  ■nple, 
ut  not  invariably  sneeeaafuL  Looal  fr— fa""*" 
t  UttU  use,  but  aa  f      '"    --  ' '■ 


[74728.]- 

n  raani  of  aatnmiiie  iH'™'"'^  (oanaad  by  waei  m 
i^-H-ia.  in  uslog  paints  oontainiag  law])  and  m 
ulial  paidyda  I  nave  seen  exoellaait  nenltafotknr 
he  applioa^  ol  eleatiioal  hatha.  Bat  let  ■• 
troDBly  advise  you  to  avoid  all  adrertiM^  V"^ 
lut  to  go  to  the  neanet  ho^tal :  there  you  wiU 
M  the  bMt  advioe,  and  may  be  qoite  aura  ttiat  yea 
re  not  beated  with  a  view  ot^  reUeving  yoa  td 


[74729.]— How  to  Prooure  a  Homa.- 
ically  the  same  plan  ia  the  leaeehold-aaei 
eheme  of  the  Atlas  Ajmrance  Co.,  92,  CbM, 
jondon.     Procure    their   proapectus,   which  givas 
nil  details.  H.  Baocr '"• 


.„ 1  nugneta  lOin.  iang,   4in.  dius., 

vound  with  801b.  No.  20  connected  m  stuint  with 
imshaa,  andl01b.No.  12oonnectedinseiiaa.  Btrth 
he  incandeaeent  and  the  arc  lamps  ahould  ba  plasad 
n  panllsl.  I  can  anpply  arc  lampe  of  liOcp-  to 
■un  with  48  to  GO  or  lOO-volL  lamps.  The  pdia 
raties  from  £3  lor  the  firmer,  to  £i  or  £S  for  tbs 
attar.  The  actual  tedstanoe  (hot)  of  a  lOO-mlt 
amp  if  about  48  ohtaa,  so  that  the  ladstanoe  of  tta 
ao  tamp  must  be  about  the  same,  or  a  little  le^ 
four  work  will  take  (nm  12to  IS  ampirea. 

S.  Bom 

[74732.]— Pump— Would  do  wisely  to  ado^  ba 
ISm.  atrake  by  2U  atrokes  per  minute  in  prefoencs 
•a  ths  9in.  by  40in.,  as  the  shocks  prodneed  In  ssch 
Aange  in  the  direetion  ot  motiou  of  the  Wkat 
ivouU  be  tti  lesa  aevere  in  the  former  than  in  ths 
lattn,  particularly  as  you  have  a  heftvy  bead  ot 
water  Shammer  againat  (lOOtt.)  Yon  wiU  gat 
the  aame  bucket  valoci^  and  the  aams  delivacyii 
■itheroaaa.  Toawill,of «>uiia,OxUie  pnmpats 
lieight  not  greater  than  about  25  or  26tt.froDlha 
lonraa  ot  watm,  or  even  nearor— might  aavea  lot  d 
trouble  when  the  barometer  regiatcn  k>w  atmc- 
■pheie.  There  ia  one  thing,  however,  which  naj 
l»  oonaidered  against  the  long  stroke :  it  the  pusip 
»  be  workedby  a  revolving  erank,  it  willreqdn 
be  made  much  atrongec  than  the  ahortv  ooa 

'ooaiwrt.  B-  C-  M.  «. 

[74733.]— Plating  Safctr-- Unleae  you  undw 
atand  aome,  far  beat  gat  it  done  by  a  practiosl  mu- 
However,  note  repliea  to  queiiea  No.  74633  lal 
74720,  which  are  applicable  lo  your  purpoae. 

CliABE  AKD  MONTIOUX. 


latobew 


[74736.]— B»th.—A  dphon  ia  impnuitieabla  (« 
your   purpoae.     Cannot   you  posduy  mansgi  to 

■f . . ..  A  _  _.: .—  1 ,  leceptacle  at  the  »"» 

A.  Oisc- 


level  or  higher  than  that  ot  the  bath  f 


[74736.]— O»lv»nometer.—To  Ma.  Botkwx-- 
Tou  will  And  full  dewaiptlon,  with  outa,  ol  1" 
mode  ot  making  anch  an  iastrument  in  my  looa, 
"  Electric  Bells,  and  All  about  Them,"  pagea  118  lo 
181  The  only  difference  is  ttiat  yon  will  need  tlirw 
coils  inatead  ol  two.  In  your  caae  use  50ft  No.  So 
for  the  10-ohm  coil,  and  SoOft.  of  the  aame  wire  to 
the  lOO-ohm  ooiL  For  the  O  you  may  use  a  awi!* 
turn  ol  Xo.  12,  which  will  give  a  minute  dediul  ol 
about  00003,  or  ^-^^^  of  an  ohm  raait- 
S.  BOTTOSX- 


10,600 


[74740.]-BrnBll  Pollah.— Thia  is  simply  ahellae 
vamiah— that  ia,  shellac  diaaolved  in  mathylatal 
spirit  or  in  wood  naphtha,  and  coloured  to  anlt  1 
£n't  underatand  "bruah  poliah"  for  "Urge  W 
aurtacM."  Brush  poliah  la  generally  oaod  when 
it  ia  practically  impossible  to  uae  anything  hoi 
a  lirush :  fiat  aurfaoas  would  be  polished  in  tho 
ordinary  way  or  va/niahod.  If  by  "  must  be  dieap 
the  queiiat  lequirea  it  to  sell,  I  would  adviaa  him  to 
look  up  the  back  volumes.  He  ia  sure  to  find  a 
lot  of  useful  information.  Nuv.  Dot- 

[74741.]— ViolIn,—I  have  no  Intentioa  of  ai- 
oreHing  an  opinloD  aa  to  whetlier  English  or  tor^ 
Violin  makera  are  reckoned  the  beat  makera ;  bol  I 
can  tell  vour  readers  that  the  trade  price  ot  viotiol 
langea  from  la.  6d.  to  about  £2  16a.  each.  Ikt 
former  aro  "  white,"  the  latter  oil  vamiihed.  ^ 
to  what  price  lo  pay  to  get  a  good  violin  that  mH 
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LATHEWOBK  FOB  AKATETrBS/-V. 

(Continued  from  page  305.) 
The  Dead-Oentre  Lathe. 

TB[IS  is  the  one  on  which  a  beginner 
should  first  practise.  To  use  the  run- 
ning-mandrel lathe  a  more  experienced  hand 
is  wanted,  the  objects  usually  turned  upon 
it  being  more  comnlicated.  iLet  us,  there- 
fore, commence  with  the  dead-centre  lathe. 
Wlieiher  the  beginner,  impatient  to  possess 
it,  buys  his  latne  ready-made,  or  whether 
be  makes  it  for  himself,  or  has  it  made  under 
luB  own  directions,  it  is  necessary  in  either 
of  these  cases  to  follow  out  the  rules  which 
are  laid  down  for  its  manufacture. 

The  Bench. 

The  lathe-bench  should  be  about  6ft.  long. 
Beech,  owing  to  its  property  of  not  splitting, 
ie  the  wood  which  shomd  be  used  in  prefer- 
ence to  aU  others  for  making  a  good  oench. 
Elm  comes  next ;  it  does  not  warp,  and  is 
mnbh  heavier.  [Here  it  is  thought  advisable 
to  show  Fig.  23,  Plate  n.,  whidi  illustrates 
the  modem  form  of  lathe-bench  as  now  used 
in  France.  The  fly-wheel  commonly  used  is 
aleo  shown  at  Fig.  24,  and  any  description  is 
unnecessary.] 

There  are  three  different  methods  of 
making  benches :  the  first  is  by  uniting  two 
bearers,  each  one  of  which  is  about  two  to 
Sin.  thick,  by  4in.  wide,  solidly  boimd  to- 
ffether  at  their  ends  by  two  cross-pieces,  6in. 
to  7in.  wide,  fitted  by  mortise  and  tenons 
with  iren  pins  or  screws,  so  as  to  leave 
between  the  two  bearers  a  space  of  l^in.  to 
Sin.,  to  receive  the  tails  of  the  poppets. 
This  bench  is  fixed  on  two  legs,  whose  width 
18  eonal  to  that  of  the  two  bearers,  including 
the  distance  between  them.  To  the  bottoms 
of  these  legs  are  fitted  two  mortised  bars, 
fmecting  some  inches  on  each  side  of  Uie 
width,  of  the  same  thickness,  in  which  the 
lege  are  stronjdy  fixed  by  pinned  tenons  or 
ircRi  bolts.  These  bars  form  feet  for  the  legs, 
and  help  to  check  the  shaking  caused  by  the 
xotation  of  the  lathe. 

The  second  method  of  building  the  bench 
is  to  make  it  as  a  flat  table,  also  of  elm  or  of 
beeoh.  The  length  about  6ft.,  the  breadth 
Siin.,^  and  the  thickness  3in.  As  planks 
nfficiently  laige  to  make  the  bench-top  of 
tine  piece  are  larely  found,  it  may  be  made 
of  two  pie^s  solidly  joined  together  by  a 
re  an!  tongue  or  by  dowel  pins.  A 
^dinal  opening  must  be  slit  in  this 

.  .  Uin*  to  IJin.  broad,  and  oeuried  to 
within  6in.  or  Sin.  of  the  ends.  Leaving  a 
width  of  6in'.  of  wood  at  the  front  of  the  slit 
or  fiasore,  that  is  to  say,  on  the  side  where 
flje  tamer  will  stand.  At  the  back  of  this 
iKt  a  width  of  16in.  to  17in.  of  wood  will  be 
kft.  Fi^.  23  shows  this  kind  of  bench-top. 
This  top  IS  fixed  upon  four  legs,  4in.  square, 
Strans^  imbedded  in  the  thickness  of  the 
tible  by  dovetails,  mitres,  bolts,  or  pins.  To 
gre  greater  solidity  the  legs  should  be  tied 
Hil^efber  at  each  end  by  two  transverse  rails, 
the  first  to  be  placed  at  the  top  of  the  legs, 
level  with  the  Bottom  of  the  table,  to  which 
fhey  shonld  be  attached  by  screw-bolts  or 
lAraig  pins,  and  the  second  lower  down, 
wstbin  a  few  inches  of  the  floor.  All  these 
xails  to  be  joined  to  the  leffs  by  tenons  and 
auKfises,  pins,  or  iron  bolts.  Finally,  to 
jifB  a  still  better  sapport  or  foundation  to 
UM  teble,  tie  the  two  oack  legs  by  a  wooden 
bosxd  fiin.  to  «tn.   broad  and  2in.  thick. 
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attached  by  tenons,  mortises,  and  bolts  about 
half-way  up  the  two  legs. 

The  third  method  consists  in  adding  a 
scantling  of  elm  or  beech  to  the  bench-top, 
leaving  them  a  convenient  distance  apart. 
With  uds  object,  make  a  mortise  l^in.  bread 
at  each  end  of  the  bench-top,  and  two 
similar  mortises  at  the  two  ends  of  the 
scantling  which  is  to  be  joined  to  it.  Next 
cut  two  pieces  of  elm  of  such  shape  that 
each  piece  has  two  tenons  opposite  and  a 
piece  between,  the  thickness  of  which  will 
be  determined  by  the  intended  width  of  the 
opening  for  the  poppets.  These  pieces, 
shown  at  Fig.  25,  and  called  **  crosses " 
because  they  resemble  a  Greek  cross,  will  be 
driven  with  a  mallet  into  the  mortises  and 
strongly  bolted.  In  this  way  the  top  of  the 
bench  is  left  entire,  and  conseauentlv  the  plank 
is  not  required  to  be  so  broad.  If  the  jomting 
is  well  done,  the  whole  bench-top  will  appear 
as  though  made  of  one  and  the  same  piece, 
or,  at  least,  the  abutments  will  be  almost 
imperceptible.  If  so  wished,  the  front  legs 
can  be  used  to  serve  instead  of  the  crosses 
(Fig.  25)  by  merely  cutting  the  top  parts  in 
tenons  of  a  width  equal  to  the  distance 
between  the  table  and  the  scantling,  and  of 
a  length  equal  to  their  thickness,  and  using 
a  strong  iron  bolt  which  passes  through  the 
scantling  and  the  tenon  of  the  le^,  and 
screws  deeply  into  the  bench  top.  This  last 
method  demands  some  accessory  method  of 
consolidation,  such  as  a  transverse  rail, 
stays,  &c.,  but  offera  the  valuable  advantage 
of  allowing  the  scantling  to  be  taken  down, 
and  the  bench  being  used  for  other  purposes, 
as  joinery,  locksmitning,  &c.  The  use  of  the 
crosses  is  -particularly  convenient  when  it  is 
desired  to  convert  a  joiner's  bench  into  a 
turner's  bench.  By  this  method  it  may  be 
used  for  either  purpose  at  one  time. 

These  three  methods  of  building  tumera* 
benches  have  been  somewhat  enlarged  upon, 
because  their  construction  and  their  employ- 
ment are  dependent  upon  the  methoos  by 
which  the  poppets  are  secured.  For 
example,  if,  following  the  ancient  custom, 
the  poppets  are  fixed  by  wooden  wedges 
passing  through  a  mortise  made  in  the  &il 
of  the  poppet,  it  is  preferable  to  adopt  a 
bench  with  bearers,  it  being  underatood  that 
the  width  does  not  exceed  about  6in.  The 
turner  has  the  facility  of  being  able  to  pass 
his  arm  around  his  bench  to  loosen  the 
poppet  wedges  with  a  piece  of  iren.  But  if 
the  poppets  are  fixed  by  screws,  the  turner 
should  prefer  the  fliat-top  bench,  bec»Eiuse 
here  he  has  to  work  only  with  the  hand,  and 
always  in  front  of  him.  This  bench,  which 
is  most  convenient  for  the  running  mandrel 
lathe,  and  for  complicated  lathes,  1^  a  great 
advantage  over  the  other  in  preserving  tools. 
These  may  be  left  upon  it  with  less  fear  of 
their  falling  to  the  CTound  through  the 
effect  of  the  motion  of  tne  running  mandrel 
lathe,  and  of  breaking  their  edges  by  falling 
on  some  hard  substance,  this  Much  having  a 
larffer  surface  than  the  first.  For  the  shape 
of  this  flat-top  bench  see  Fig.  23. 

Simple  Dead-Oentre  Poppets. 

The  poppets  of  dead-centre  lathes  are  of 
two  kinds:  one  screwed  to  the  bench  witii 
bolts  and  nuts,  the  other  fixed  to  it  by 
wooden  wedges.  The  upper  part  of  the 
poppets,  that  is  to  say  that  part  which  rises 
above  the  bench,  is  precisely  alike  in  both 
cases,  and  the  difference  is  only  in  the  lower 
parts. 

The  first  are  fixed  by  means  of  a  headed 
bolt  screwed  in  the  tail  or  tenon,  as  shown 
bv  Figs.  26  and  27,  fitted  with  an  oblong 
plate.  Fig.  28,  pierced  through  the  centre, 
and  which,  narrow-ways,  can  pass  through 
the  opening  between  the  bearers,  but  forms  a 
stop  when  placed  crossways.  The  tail  or 
tenon,  which  is  placed  in  the  opening  or  sUt 
in  the  bench  top,  should  not  project  below 
the  bench  or  bearen ;  but,  on  the  contrary, 
should  be  slightly  shorter,  to  leave  a  small 


space  so  as  to  guard  against  this  tail  pressing 
on  the  washer  under  the  head  of  the  bolt,  as 
this  would  necessarily  prevent  the  poppet 
being  tightened  by  screwmg  up  the  bolt. 

In  the  poppets,  which  are  fixed  by  a 
wooden  wedge,  the  tail  or  tenon  is  pro- 
longed from  5in.  to  Gin.  below  the  bench. 
This  tail  is  pierced,  in  the  direction  across  the 
slit  in  the  bench,  with  a  mortise  which  com- 
mences a  short  distance  above  the  lower 
surface  of  the  bench,  and  extends  2in.,  more 
or  less,  according  to  the  length  of  the  taiL 
This  mortise  should  be  not  less  than  jin.  in 
width.  The  wedge  which  entera  this  mortise 
to  fix  the  poppets  should  be  made  of  hard 
wood,  wider  at  its  head  than  at  its  point,  so 
that  it  will  enter  the  mortise  without  trouble. 
It  is  made  to  fix  the  poppet  by  driving  it 
home  with  a  piece  of  iron.  The  wedge  is 
made  slightly  thinner  than  the  width  of  the 
mortise,  so  as  not  to  split  the  tail,  which 
would  not  fail  to  occur  if  the  wedge  fitted 
too  tightly  in  the  mortise. 

That  poppet  which  is  placed  on  the  left  of 
the  turner  is  furnished  at  its  top  end  with  a 
centre  firmly  fixed,  and  terminating  in  a 
sharp-pointed  cone  of  tempered  steel.  The 
right-hand  poppet  is  also  furnished  with  a 
similar  centre ;  out  this  one  is  part  of  a  strong 
iron  screw,  tapped  through  the  whole  thick- 
ness of  the  wooden  poppet.  This  screw  if 
left  an  inch  longer  than  the  thickness  of 
the  wood  to  allow  it  to  be  screwed  in  or  out: 
then  there  will  be  no  necessity  for  moving 
the  poppets.  The  head  of  the  centre  is 
flatten^  sufficiently  to  make  it  large  enough 
to  £^ow  a  hole  to  l>e  made  through  it,  form- 
ing a  ring  for  the  introduction  of  an  iron 
lever,  which  will  serve  to  turn  the  screw.  The 
centres  should  be  placed  so  as  to  accurately 
divide  the  width  of  the  slit  in  the  bench,  and 
so  that  when  the  two  poppets  are  brought 
together  the  cone  points  meet  exactly  with- 
out error. 

The  Best. 

The  rest,  of  which  a  description  will  be 
^ven  in  connection  with  the  running  man- 
drel lathe,  may  be  usefully  employed  for 
turning  on  the  dead-centre  lathe.  Never- 
theless, as  this  latter  is  often  used  fer 
turning  work  of  comparatively  great  length, 
which  would  necessitate  frequently  moving 
the  rest,  it  is  common  practice  in  this  case 
to  substitute  for  it  a  long  bar.  This  bar  wili 
be  made  of  ^od  beech  or  oak  at  least  as  long 
as  the  spUt  m  the  bench.  Gin.  wide  and  ^in. 
tJ^ck,  care  being  taken  to  round  off  all  the 
sharp  cornera. 

To  fit  it  to  the  poppets,  make  in  the  front 
of  each  of  these  a  slot  2in.  long  and  ^in. 
deep — ^thatis  to  say,  of  a  length  and  depth 
equal  to  ^q  width  and  thickness  of  the  oar. 
This  slot,  which  should  have  enough  freedom 
to  allow  of  the  bar  being  slid  along  it  with- 
out knocking,  has  its  top  about  one-sixth  of 
an  inch  below  the  level  of  the  cone  points. 
To  fix  the  bar  always  in  an  unvarying  posi- 
tion, pierce  a  hole  through  each  poppet, 
measuring  l^in.  high  and  ^in.  wide,  which 
must  go  entirely  through  from  front  to  back. 
This  mortise  will  come  with  its  upper  ed^ 
level  witii  the  lower  edge  of  the  slot,  and  in 
it  is  placed  an  iron  strip  of  the  same  dimen- 
sions, and  about  1ft.  long,  fitted  so  that  it 
does  not  shake  in  the  mortise.  At  the  front, 
about  IJin.  from  the  end,  this  strip  will  have 
an  upright  of  the  same  size  projecting  2in., 
and  forming  a  double  hook.  In  the  front 
hook  a  hole  is  made,  and  this  is  afterwards 
tapped  and  fitted  with  a  fiat- headed  set- 
screw,  which  can  be  made  to  grip  the  bar 
(see  Fig.  30).  Next,  taking  the  poppet  in 
the  direction  of  its  cone  point,  just  at  the 
middle  of  the  mortise,  through  which  the 
strip  passes,  make  a  hole  and  fit  it  with  an 
iron  nut  sunk  into  the  thickness  of  the  wood. 
This  nut  has  fitted  to  it  a  second  fiat-headed 
set-screw  which  will  serve  to  fix  this  strip  at 
a  distance  found  convenient. 

Note, — ^Though  the  engraving  given  in  the 
original  shows  the  shoe  as  dia^^Sk^'^^v^^*^^ 
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yet  from  the  description  and  from  the  position 
of  the  holes  '*  piensed  entirely  through  from 
front  to  back/'  as  shown  in  tlie  poppets.  Figs. 
26,  27,  and  31,  it  would  seem  that  Fig.  29 

S'ves  a  better  idea  of  this  shoe,  and  of  the 
ir.  An  extract  from  the  modem  French 
treatise  by  Valicourt,  who,  by  the  way  is 
lar^ly  indebted  to  Desormeanx  for  the 
subject  matter  of  his  book,  will  perhaps  show 
the  idea  even  better  still. 

Yaliconrt  says :  "  For  turning  it  is  neces- 
sary to  have  a  bearing  place  or  rest. 
Turners  commonly  make  use  of  a  bar  of 
oak  or  beach  between  oin.  and  6in. 
wide,  and  at  least'  Jin.  thick,  adapted 
to  the  poppets  by  means  of  a  slot 
deep  enough  for  this  beur  to  slide 
easily.  To  fix  it  firmly,  a  square  mortise  is 
made  through  the  whole  thickness  of  each 
po^ipet,  and  a  strip  of  the  same  shape,  and 
fitting  very  tightly,  is  put  into  it ;  to  the 
end  of  this  strip  an  upright  is  tenoned  and 
mortised,  at  the  centre  of  which  there  is  a 
slot  2iin.  deep,  and  sufficiently  wide  to  con- 
veniently hold  the  bar.  But  as  this  bar 
would  be  unsteady,  it  is  fixed  by  means  of  a 
flat-headed  set-screw  placed  in  the  front  of 
the  upright.  The  strips  are  likewise  fixed  at 
the  necessary  distance  by  a  sere  w  placed  in 
each  poppet  in  such  a  way  that  it  bears  just 
on  the  centre  of  the  mortise.  Fig.  34  gives 
an  adequate  idea  of  these  arrangements. 
All  the  details  of  a  dead-centre  poppet  can 
be  there  seen,  with  all  the  improvements 
that  a  modem  poppet  allows  of.  It  will  be 
noticed  that  the  poppet  is  divided  by  a  saw- 
cut  nearly  throughout  its  upper  part,  and 
that  this  slit  can  be  closed  by  means  of  the 
bolt  A.  This  is  an  excellent  means  of 
firmly  holding  the  centres  in  their  places, 
to  remedy  the  looseness  of  the  wooden 
nut  which  receives  the  screwed  part  of  those 
centres  which  are  threaded.  The  strips  will 
be  firmer  made  of  iron.  Independently  of 
the  bar  rest,  the  rest  which  will  be  spoken  of 
in  describing  the  running-mandrel  lathe 
can  be  used  for  the  dead-centre  lathe." 


Other  Dead- Centre  Poppets. 

In  showing  the  poppets  of  a  dead- centre 
lathe,  we  do  not  pretend  to  fix  the  turner  to  the 
extremely  simple  form  shown  at  Figs.  26  and 
27.  This  form  can  be  varied,  at  the  pleasure 
of  the  turner  who  may  desire  to  make 
ornamental  poppets,  by  selecting  choice 
wood  and  embellishing  it  with  contours  and 
mouldings.  If  native  wood  is  chosen  for 
making  the  poppets,  that  best  suited  for  the 
purpose  is  elm,  or,  failing  this,  walnut, 
which  is  firm,  and  combines  the  qualities  of 
not  ej)litting,  of  being  easily  pierced  with 
mortises,  and  of  showing  a  handsome  grain. 
Failing  elm  or  walnut,  the  wild  pear- wood 
may  be  used,  service-tree,  beech,  and  other 
hard  woods,  but  never  oak,  because  it  is 
likely  to  split  both  in  piercing  the  mortises, 
«nd  in  ths  twisting  it  gets  through  the 
rotation  of  the  lathe  and  the  action  of  the 
«et-screws.  Whatever  be  the  nature  of  the 
wood  employed,  care  must  be  taken  not  to 
get  round  wood  for  making  the  poppets,  but 
always  to  choose  a  piece  sawn  from  near  the 
foot  of  the  tree,  and  split  into  quarters.  The 
reason  for  maJcin^  this  preference  is  ex- 
plained in  speaking  of  woods  suited  for 
turning. 

It  ISblb  been  remarked   that  the  centres 
placed  in  the  middle  of  the  poppets,  and 
consequently  midway  between  the  bearers, 
have  the  serious  drawback  of  keeping  the 
rest  far  from  the  work  to  be  turned  when 
this  is  small  in  diameter.  Consequently,  the 
cenkes  have  been  brought  nearer  to  the 
fronts  of   the   poppets,    which  has  partly 
obviated  this  evil.    From  this  has  resolted 
another  advantage,    which    is,    that    the 
poppets  can  be  bored  thipng^  verticaUyJ 
froin  top  to  bott(»n 'without  eifeottnteringtMi 
centre.    Then,  instead  of  vmUtrng  tha  winged 
miitbeloW  the  bench,  the  bote  intfrybkbbd^ 
Mm  dud  up;  that  is  to  say,  the'  bo&  '    '  * 


after  the  pattern  of  Fig.  33  has  ite  head 
placed  under  the  bench,  and  the  nut  is  placed 
above  the  poppet  (see  Figs.  31  and  32). 

This  position  is  much  more  convenient, 
firstly,  Decause  the  winged  nut  placed  be- 
neath was  likely  to  hurt  the  tumer*s  knee, 
and,  secondly,  because  it  necessitated  stoop- 
ing into  an  inconvenient  position  in  order  to 
fasten  or  loosen  the  poppet,  an  operation 
frequently  occurring.  Whereas  the  winged 
nut  surmounting  the  poppet  is  within  rcHftch 
of  the  hand,  and  therefore  has  not  these 
inconveniences.  To  still  further  improve  this 
method,  by  the  aid  of  a  rabbet  plane  (a 
joiner's  tool  shown  at  Fig.  14,  Plato  I., 
page  128),  plough  a  rabbet  in  the  lower  inner 
comers  of  the  two  bearers,  and  fit  a  plate  of 
oak  or  other  hard  wood  to  lie  in  this  double 
rabbet,  in  which  it  may  slide  as  desired. 
There  is  no  projection  below  the  poppet,  the 
rounded  head  of  the  bolt  excepted,  and  which, 
at  most,  is  but  trifling.  See  the  section  of 
bed  in  Fig.  32.  This  method  cannot  be 
adopted  except  with  the  dead-centre  lathe 
alone,  as  from  the  moment  ite  action  is 
combined  with  that  of  the  running 
mandrel,  it  becomes  indispensible  to  have 
the  centres  midway  between  the  opening  in 
the  bearers,  so  that  these  centres  make  one 
straight  line  with  the  nose  of  the  mandrel. 
In  a  workshop  judiciously  arranged,  cone- 
pointe,  borine-coUars,  reste,  back-steadies, 
&c.,  should  all  be  made  to  this  one  central  line. 

T\da  article  will  be  finished  by  recom- 
mending readers  to  use  movable  cone  pointe, 
which  are  fixed  with  square  tenons,  or  are 
screwed  into  the  large  screwed  centres  of 
dcNEul-centre  lathes  (see  Fig.  35,  which  shows 
tiiie  movable  cone-point,  and  Fig.  36,  whidi 
shows  the  threaded  centre  into  which  it 
screws).  These  offer  several  decided  ad- 
vanteges,  first,  of  being  taken  out  at  will 
and  repointed  without  much  trouble ;  second, 
of  being  changed,  according  as  it  may  be 
convenient,  to  use  blunt  or  sharp  oone^pointe; 
third,  of  rendering  unnecessary  the  welding 
of  steel  on  the  end  of  the  screw — an  operation 
difficult  to  accomplish,  if  it  is  desired  to 
employ  cast  steel  for  making  the  cone- 
puinte.  This  steel  always  deteriorates  when 
welded,  no  matter  how  telented  the  smith. 
Other  advantages  will  disclose  themselves  in 
an  infimtv  of  cases. 


Fitting  Screwed  Centres. 

It  sometimes  happens  that  the  screw  in 
the  right-hand  poppet  becomes  too  loose  in 
ite  nut,  and  that  it  shakes.  This  arises  from 
sevwal  causes,  as  that  the  nut  was  not 
tapped  deep  enough  at  the  first;  that  the 
wood  used  was  stiU  green,  and  the  threaded 
hole  became  larger  by  the  contraction  of  the 
wx>od  in  drying ;  that  long  usase  has  worn 
away  the  tlireads  cut  in  the  wood. 

Their  are  several  ways  of  repairing  this 
defect.  Tbe  most  usual  one  consists  in 
passing  through  the  hole  a  fresh  eel-skin, 
and  then  to  screw  in  the  centre.  The  nature 
of  this  skin  will  cause  it  to  adheoe  to  the 
wood,  and  it  will  harden  in  drying,  and  so 
make  good  the  nut. 

Another  method  consiste  in  squarely 
mortising  the  screwed  hole  in  the  poppet, 
first  from  one  side  and  afterwardis  from  the 
opposite  side,  so  as  to  have  the  screwed 
centre  in  the  middle  of  the  square  and  leaving 
only  lin.  of  the  old  nut  in  the  middle  of  the 
poppet.  Then  the  screw  is  put  in  its  place, 
ana  four  parte  of  good  tin  are  melted  with 
one  of  zinc  to  form  a  nut  by  running  this 
pewter  into  the  square  space*wnich  surrounds 
the  screw.  So  that  thero  shall  be  no  blow- 
holes nor  shrinkage  in  the  wood,  plunge  a 
strip  of  paper  into  the  molten  alloy,  as  lias 
been  alreaoy  mentioned  when  ^[Making  of  Uie 
grindstone^  If  thie  ptfper  bumtf,  the  pewter  is 
too  hot,  and  it  must  stand  till  a  ligut  shade 
of  dead-leases  colour  an-ihe  paper  shows  that 
the  degi^e  '.of  «faeat  as  smrovriate.^'  The 
pewter  is  thenpotfted,  ind  ^tte  li<jl«1#%Iiad 
just  le?el' with  the  wxdmsb  of  the  w<6Dd:  Cue 


must  be  taken  that  the  erne  point  projects 
sufficiently  not  to  ba  c^teied  by  the  molten 
metal,  which  might  destroy  its  temper.  It 
would  be  well  to  wet  it  as  a  precaution,  in 
order  to  keep  it  odd :  and  also  before  pouring 
the  alloy,  if  splitting  is  feared,  the  interior 
of  the  squaro  hole  may  be  moistened  with 
oil,  making  in  it  some  undercut  grooves  and 
holes  so  as  to  give  a  hold  for  the  pewter. 
When  this  has  cooled  and  became  tixed,  it 
may  be  covered  over  with  &  plate  of  bruB, 
iron,  or  wood,  with  a  hole  in  its  centrd  to 
allow  the  screw  to  pass  throueh. 

For  greater  neatness,  care  should  be  taken 
that  this  added  piece  is  sunk  into  the  poppet, 
and,  if  preferred,  it  may  be  made  of  a  more 
ornamental  form  than  either  equare  or  round, 
such  as  vase  -  shaped,  eecutcheon,  ond, 
octegonal,  &c..  holding  it  with  four  counter- 
sunk screws.  The  same  operation  is  repeated 
at  the  back,  and  the  oone-pointed  centre 
screw  is  then  found  to  be  fastened  more 
securely  than  it  was  formerly.  There  are 
some  who,  after  making  their  poppets,  at 
once  perform  this  opoSration.  which  adds 
much  to  the  value  of  a  dead-centre  lathe. 

The  Borinc  Collar  Poppet. 

There  are  many  cases  in  which,  without 
the  aid  of  the  running  mandrel  lathe,  apiece 
may  be  turned  on  its  end  by  taking  away 
temporarily     tiiie     right-hand     dead-centre 

e>ppet,  and  replacing  it  by  a  boring-collir. 
y  the  same  process,  a  piece  may  be  hollowed 
out  to  form  a  needle-case,  or  any  other  kind 
of  tube. 

The  manner  of  making  the  borins-coUir, 
and  of  using  it,  will  be  explained  Uter  on, 
and,  for  the  moment,  we  will  speak  only  of 
the  poppet  which  supporte  it.  This  poppet, 
made  from  the  same  kind  of  wood  as  tbose 
for  the  dead-centres,  and  fixed  in  the  sans 
way,  does  not  need  to  be  grooved  or  moitiaed 
on  its  upper  part,  because  it  serves  only  for 
turning  on  the  end  or  for  hollowing.  In  tfaii 
case,  £e  tools  act  parallel  to  the  uit  in  ths 
bench,  and  cannot  be  supported  except  on 
the  rest,  hereafter  described,  which  has  the 
facility  of  being  placed  across  the  bench,  and 
consequently  facmg  the  end  of  the  work. 

This  poppet,  sawn  perfectly  squarely  acrosB 
the  top,  ends  an  inch  below  the  cone-points 
of  the  other  poppets.  For  two-thirds  of  its 
height  it  is  reduced  to  half  ite  thickness  in 
the  upper  part  of  ite  left-hand  side.  Iti 
right  side,  on  the  contrary,  presente  a  flst 
face  on  a  level  with  the  toil.  Finally,  in  the 
centre  of  the  thinnest  part  is  a  round  hols, 
through  which  the  bolt  passes  which  fixes 
the  boring  collar.  It  is  useful  to  have  seveni 
boring-collar  poppete  to  be  used  as  required, 
as  will  be  explamed  further  on. 


The  Pole. 

The  pole  of  the  lathe  is  the  natural  spnnff 
which,  by  ite  elasticity,  makes  the  piece  ot 
cylindrical  wood,  fixed  between  the  two  oonB 
pointe  of  the  lathe,  roteto  altematcdy  to  tad 
no  by  the  pressure  given  with  the  foot  oi 
the  footboard  or  pedal,  to  which  it  is  attached 
by  means  of  the  cord.  This  pole,  nuMt 
generally  of  maple,  and  sometimes  of  ash,  si 
from  6ft.  to  7  ft.  long,  and  stouter  at  one  end 
tluin  the  other.  The  flexibility  is  fadhtated 
by  paring  and  flattexung  it  nearly  sll  iti 
length,  and,  above  all,  towards  ite  thinner 
end  (see  Fig.  37). 

At  a  few  inches  from  ite  larger  end  a  hols 
is  made  to  fix  it  to  the  ceiling  of  the  work- 
shop, behind  the  bench,  by  a  large  round- 
headed  nail  A«  Fig.  37,  or  ji  screw-bolt, 
which  should  not  fit  tishtly  in  the  hole.  At 
about  half  ite  length,  the  pole  is  rested  upoa 
a  round  transverse  piece  of  the  same  kind 
of  wood;  a  little  stouter  aud  about  3ft  loog^ 
fixed  at  about  6in^  bel^w  the  ceiling  bj  tw* 
stronip;  iron  hooks,  BB.  The  length  gim 
for  t£i8  transterfte  iis  heooesary,  nomjii 
ttUowtiiepole  to  bo  moved  t^4hm.tiMoi 
&eleftatflie  widtoCtt»  tafner.  n»liit 
end  of  the  pole,  maxked  C,  dumld  not  pcQ}^ 
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•honld  be  of  wronght-iri 

^mninj  salid  bloclca  of  irood  might  ^  aub- 

«d  toz  boxea  in  a  model.     The  boxei  are 

Umea  put  at  one  end  of  the  tender  initead 

1  the  tank— gometinMB  at  the  bftck,  Bome- 

I  at  the  front  end. 

e  buSen  O  are  made  in  all  reepecta  like 


inwited  at  a,  ai  ginng  leu  trouble  than  a  spring  ; 
t  ii  the  link  to  whi^  any  convenient  form  of 
■craw -carriage    coupling   can    be    attached    if 

Q  ihova  the  ml-goud,  of  which  then  aie 
two.  They  ore  riveted  to  the  onttide  fnoae  of 
the  iimeT  longitodinal  fnune-platea  C  in  Fig.  85, 
p.  19fi.     Since  these  inner  oame-platea  do  not 


Dpcn  the  engine  tbown  in  Vol.  L.  p.  236, 

IDS. 

e  hook  and  diHv-bor  P  are  Bimilar  to  the 
•nd  diBW-baioa  the  engine,  hut  the  length 
»  har  u  increased.  Fig.  109  sbowa  this  in 
t,  fitted  to  that  portion  of  the  framing 
a  in  Tig.  S6,  p.  136.  The  hook  and  bar  are 
igla   forging.    An    indiarabber  woshsi  is 


stand  so  far  astmder  at  the  centre  of  the 
rails,  the  guards  are  ciirved  outdde,  aa  the^ 
were  in  the  locomotive  guaida,  which  the;  re^ 
semble. 

The  stripe  and  anglea  noted  in  Article  S£II. 
are  seen  in  Figs.  lOT-S  at  RB  and  SS. 

The  panels  between  R  R  and  S  S  can  he  painted 
difierently  to  Uie  strips  and  angles,   and  each 


Lastly,  there  is  the  painting.  There  is  art  JB 
painting  a  tender.  The  inside  ol  the  tank 
should  have  two  thick  ooaU  of  thick  red-leai 
paint.  All  the  oatside  work,  except  such  few 
portions  as  are  bright,  should  be  painted  a  load 
colour.    All  rougtmeeaes,  or  slight  depresaion^ 


will  then  be  stopped  up  with  putty,  and  rubbe 
down  with  pQmice- atone  or  emery  cloth;  Ihea 
another  coat  of  lesd  colour,  to  be  followed  by  two 
ooats  of  olive  green,  or  red,  or  any  colour  that 
may  he  aelected.  X^aetly,  the  panels  will  ba 
lined  out  with  snitahle  colours,  and  the  whole 


PBACTICAL   FHOTOGSAFHT  70K 
AlUTEUBS.* 

By  a  R.  BoTToira. 
,  ,„  /^OlIPOUNDS  cODtaining  yo«  reaffly 
',  ■  \J  part  with  that  metaL  A  eilvet 
print  (previously  waahed  in  plenty  of  water  to 
remove  any  free  nitrate  of  ailver),  ii  inuoeised  in 
a  dilute  solution  of  chloride  of  ^old,  give*  ap  a 
portion  of  its  silver  to  the  chloride,  and  the  gold 
takes  its  place  in  the  form  of  a  purplish-brown 
deposit.  This  mode  of  changing  the  colour  of 
prints  is  known  as  "gold  t""""»  "  *  mvaJ 
Kold-toning  eolution  i 
El  we :— Chloride  ofgol  ,  „  . 
lOoz. ;  bicarbonate  of  soda,  3gr,  The  object  dl 
adding  the  bicarbonate  of  Boda  is  to  neutralise 
any  free  acid  adhering  to  the  gold  chloride, ;  i 
this  would  tend  to  bleach  the  prints  very  much 
Xo  use  this  solution,  the  prints,  as  they  come  out 
ot  the  ptlntiag  frame,  should  ba  washed  in 
MTMul  changes  of  clean  water,  until  the  water 
sbowi  no  milkinen.  The  effect  of  this  washing 
is  to  remove  the  eictee  of  free  ailver  nitrate 
from  the  surface  of  the  paper;  and  this  b 
essential :  otherwise  much  gold  would  be  wBsted- 
The  prints,  having  been  well  washed,  should 
then  be  immeiBed  in  the  gold-tonug  bath,  on* 
by  one,  and  only  a  few  at  a  time.  They  must  be 
kept  constantly  moved  about,  and  turned  over  in 
the  solution,  by  means  ef  a  pair  of  whalebone 
forceps,  or  clips  (§  7) ;  otherwise  they  will  tone 
unequally,  and  show  patches  of  red  and  purple, 
instead  of  becoming  equally  puirjlish  all  orer. 
The  opemtoT  will  note  ^t  m  this  toning  bath 

t\,„    ir„V.t    tnnor    '- -•-'"     '■->-'—     — v.l.    tU. 


*  All  light!  iMLiitd. 
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9SIb.  b7  gangs.    Scale  ipripg  lb.  »  ISIb. 
datioiu  p«r  miouta  (rom  tlia  right-buiil  lids. 


lodioator  nrd 


rotary  eogiiie,  bnt  eqnal  thow  of  the  very  bMt 

simple  expansion,  fkgt  ipeed,  noD-condendiiK 
enginea  (of  the  eaine  power,  ran  at  the  aame 
■pMd  and  with  the  lame  eteam  preuure),  with 
which  I  un  acquaintad  or  have  leeo  recotded." 

Piof.  Jomieaon  found  that  the  engine  used 
37-BIb.  per  B.H.P.-honr,  and  37-2  per  I.H.l'.- 
hooT.  Alter  the  five  hours*  nm  he  had  the  right- 
hand  cylinder- corer  removed,  and  found  all 
worlung  am&cee  in  perfect  order.  Not  only  were 
the  original  tool  miirka  oTSrywhers  vimble,  hut  a 
fine,  hud,  glouy  akin  wag  coming  up  on  all  the 
wealing  paita.  Both  the  woihnanahip  and 
material  are  excellent,  and  bear  oot  the  good 
name  attained  by  the  mahen,  Meaara.  John  Iimg 
and  Bona,  for  accuracy  and  finish.  The  apac« 
occupied  by  the  engine  ia  len  than  that  of  any 
reciprocaHng  ateam  engine  of  the  same  power 
with  which  Prof.  Jamieaon  ia  acquainted. 

The  cards  ngi 
nnaber  taken  1 
ndea  of  the  e 
tpringa 

dncsa  full  iiae,  and  the  necemry  di 

printed  on  them.  The  mean  preeautea  found  by 
ordinatea  in  the  oaual  way,  were  checked  by 
Aouler'a  panimeter,  which  gare  a  slightly  higher 
mean  preasure  of  SO'Slb.  per  square  iuch  for  the 
two  cuds.  The  effective  area  of  piaton  waa 
taken  as  29-Il*q.in.,  the  effective  stroke  aal'S6ft., 
—  i  the  rerolutiona  as  fi74'G  per  minute,  being 


ightai 


ddea  of  the  eneine,  with  Afferent  atrengtha  of 
ipringa,  sneak  lot  uiemselvea.  Thev  are  rcmro- 
Incsa  full  iiae,  and  the  necemry  oata  hai  been 


the  mean  rerolations  per  minute  obaerved  dorinr 
the  five  hoars'  brake  horae-power  tiial,  which 
nnmben  were  oaed  in  calculatiiig  the  indicated 


borae  -  power.  These  cordi 
taken  at  onl^  200  rerolations  per  minate,  as  it 
waa  found  impossible  to  get  sn  even  admiinon 
line  at  higher  speeds,  owing  to  the  eicesnve 


=  4SIb.      Indicator  card 


Caloolationa  for  indicated  horsa-power  and  feed  water  per  indicated  hotie-poweT'hoiU'— 
T  TT  P   -  PL^N      30-8  X  1>86  x  2911  x  674-6 


Onai  f««>dwater  lued  per  hoar  -  789-71b. 
Qtoas  feadw»tar  per  I.H.P.-honr  -  ^^  ■ 


linder  ia  only  10'6in.  diameter  by  8-S2Sin. 
^langth,  or746-9e.in.  The  area  of  thepiiton 
40-taq.iQ.,  and  ita  length  is  8-S!fin.,  or 
Ifl-S&in. :  io  that  it  oconpiea  nearly  one-half  of 
«  welome  of  the  cylinder.  The  cylinder  receives 
■■a  twice  dnting  each  revolution  of  (ha  piston 
A  two  CTJindnfitl  rotating  valves  fixed  to  the 
if«  cidDdUa  ys„  VBp  which  are  placed  dia- 
ly  <^poait«  to  each  other,  and  rcapectively 

_ the  eteam  p--—  ""     '•"     --'  "-- 

lindsr  Talv«-daoia. 
by  tha  valve  g 

k^  to  the  central  ah2ft  S.    They 
•d  BO  aa  to  cut  off  the  iteam  at  any  desired 
of  41i*  piston's  revolution,  or  thay  nm^  be 


tween   the   steam   pipes   .SPi,   SP„  'and  the 

"— • ■ —  -* The  valve  apindlea  ai 

"      ~B„  V0„  from 
^^_  „;t  tD  uw  central  anart  f^      '"*  —' 

jtaatad 


a  speed  nnder  widely  < 


Two  oadllating 

Iw»4oots,  keyed  to  the  sinndles  VD8„  VD3., 

rmput  (rf  the  cireumfsnntial  working  sorface 

dw  cylinder  when  ths^ars  dosed.    Ti 

III  11     11     '         f        I 


Uad  tlmn,  iriienoTer  the  peMiliar-shaped  piston 
■  (•■ed  tbeu;  and  owing  tt  the  efieotive  mode 
iwiAliMiiim  tbe  steam  between  them  and  the 
bdiDK  Tidvas,  th^  are  cloaed  gently  by  the 
riun  during  tlw  tune  of  exhausL  The  front 
gat  of  thiS  valva-doors  form  a  continuovu 
i^o-ilgbt  jdai  with  tha  lotating  piston,  in 
A  ■  wnnT  that  the  reaction  doe  to  the  steam 
tasiBtbsir  hack  faces  and  tbe  effective  area 
latter  to  revolve.  The 
■a  greater  ia  tbe  economy 
tar  bvnf  cot  o£[  by  the' 


rotating  valves,  expands,  doing  work  until  it 
exhansta  thtoogh  the  axle  boasee  of  the  oscillating 
valve-doors. 

Prof.  Jaraieson  says: — "Had  I  been  certAin 
that  the  brake  wheel  (which  waa  4(t.  in  diameter 
with  light  arms)  could  have  withstood  a  highei 
speed  than  600  rerolutiona  per  minute,  there 
would  have  been  no  difficulty  so  far  as  the  engine 
itself  was  concerned  in  increasing  the  speed  to 
SDO  or  even  1,000  revolutions  per  minute;  as 
both  the  matenal  and  workmanship  seem  to  be 
of  excellent  quality,  and  the  only  oaciUating 
parts  are  the  valve  doors,  whicn  are  duly 
ODshioned  during  their  back  strokes,  and  always 
kept  bearing  upon  the  rotating  piston  by  steam 
acting  from  behind  them.  Had  this  higher 
rosea  been  attempted,  there  can  ba  no  doubt  that 
Oi»  oonsumption  of  steam  per  B.H.P.-bour 
would  have  been  still  less  than  it  was — via.,  a 
mean  of  37-dlb.  pet  B.U.P.-boor.  Aeoniidar- 
able  oondenaalion  of  steam  no  doubt  took  place 
in  the  steam  pipe,  and  in  the  too-long  indicator 
pipes,  which  were  not  lagged.  ThefaUof  ptessnre 
between  the  boiler  and  the  cylinder,  as  shown  by 
a  comparison  of  the  preaanre  gauge,  and  the 
indicator  cards,  amounting  to  fulty  161b.  on  the 
square  inch,  is  due  to  the  steam  pipe  beins 
BDiall,  right  angle  benda,   and  the  non-< 


'ater-trap.  From  the  indicator  cards  taken  by 
me  prior  to  commencing  the  brake  horie'power 
trial  of  five  hours,  as  well  as  from  those  taken 
by  me  subsaqusntly  on  the  4th  June,  the  gross 
cocsiunptian  of  st««m  is  only  27'21b,  pw  I.H.F.. 
hour)  t«aaUs which sotpaaa  not  onlyAnyoUm 


A  HXW  F£001S8  FOR  BENOVATIXa 
0LD&;FILE8,    ENeHATES    STEEL 

PLATES,  Ac.,  BT  SLECTEICITT. 

THE  above  title  will  at  once  suggest  to  the 
sceptical  reader  the  ancient  cry  o(  "Kew 
lamps  for  old,"  and  we  must  admit  that  at  first 
sight  the  proposition  to  make  new  files  out  of  old 
ones  by  electncity  looks  uncommonly  like  one  of 
those  oattageonsly  ridiculous  schemes  with  which 
DOT  great-grandfathers  were  tempted  in  the  old 
ipeculataon  days.  Hraeover,  some  of  our  readera 
will  have  heard  of  this  new  process  before,  and 
may  posaiUy  feel  inclined  toremark,  "We  know 
these  files;  they  come  from  SbeflSeld."  But 
they  don't.  Two  yean  ago  a  paragra[ih  went 
the  Tonnd  of  the  press  concerning  this  very 
Dtocess,  a  patent  having  just  been  applied 
tot.  This  paiBgrapb  in  ita  peregrination  got 
tbangely  jumbled.  In  one  paper  we  remsmber 
reading  that  it  was  ' '  a  method  of  making  fllsa 
by  electricity  out  of  any  old  tools,  uttroduced 
by  an  enterprising  Yankee,"  and  tbe  "^." 
went  on  to  recommend  this  hypothetical  indi- 
ridual  (for  Such  he  was)  to  take  himself  and  hia 
Sleii  back  to  Yankee-land,  (or  the  Britiahets 
weren't  as  "dumed"  as  all  that.  This  para- 
^ph  waa  evidently  nol  of  the  "  inspired  "  ^er. 
rfae  invention  hailed  from  France,  not  Ameriim, 
md  patent  rights  have  been  secured  in  all  the 
note  important  countries  by  Mons.  le  Baron 
Lognstui  Farsonne. 

But  the  fact  that  a  baron  is  the  patentee  is  no 
note  likely  to  leoonmend  the  invention  to  the 
ntelligeut  artisan  than  is  its  rematkable  title. 
!*erhapa  the  title  and  the  name  of  tbe  patentee 
night  even  be  sufficient  to  "damn"  it  at  once  in 
he  eyes  of  the  man  who  j  omps  to  conclusions. 
3enoe,  we  had  better  at  once  state  why  we  con* 
jder  some  description  of  it  suitable  to  the  pages 
if  this  jontnaL 

There  is  in  FiauM  a  great  society  which  exists 
or  tbe  express  pmpoae  of  enoouraging  naKonal 
ndustry ;  it  is  oalled  Ia  Bom6t£  cf  Enoonrage- 
uent  pontl'IndnstrieNationale.  To  this  society 
ny  persons  who  are  intereatad  in  industrial 
irogreaa  may  be  elected.  The  present  year  is 
he  ninetieth  of  ita  existence,  so  that  in  point  of 
ge  it  is  far  ahead  ol  our  Society  of  Qiamical 
ndustry,  and  many  other  associations  which  at* 
aterested  in  promoting  the  progress  of  industry 
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naetici^  ot  each  section.      Tha  chief  seclioiu 


.At  thefs  meotingB  papers  are  rend  and  dia- 
tne^ioni  take  place  upoa  tbarougblj  pmctical 
mattere  connected  with  the  varioiu  industries  of 
Fnmce.  Prizes  and  medals  are  offered  for 
inTen^one  and  improvements  in  the  Tarioaa 
industrial  arts ;  these  ore  keenly  competed  for, 
bolng  regarded  veiy  great  lionours. 

'When  necessary,  the  procesaes  sabmitted  to 
the  society  are  thorougblj  tested  by  committeea 
ot  eiperts  elected  from  amongst  the  members, 
and  any  new  inrenlion  vhich  passes  snccessfully 
the  severe  trials  thus  imposed  upon  it  is  certain 
to  be  deserving  ot  attention. 

Aaother  function  perfonned  by  the  society  is 
tbo  decoration  of  specially  clever  workmen  with 
medals  and  the  granting  of  certificates  of  com- 
peteacy. 

Finally,  if  a  man  has  a  sound  invention  which 
he  is  unable  to  place  before  the  public  for  want 
of  means,  he  can,  if  he  be  a  member  of  the 
society,  malie  certain  arrangements  to  insure  bis 
being  well  supported  financially.  This  advantage 
is,  wo  need  hardly  point  out,  greatly  appreciated 
by  French  artisans. 

The  proceedings  of  the  society  are  published 
•very  month  in  a  "  Bulletin." 

After  this  preamble,  such  of  oar  readers  who 
were  unacquainted  with  the  nature  and  functions 
ol  the  "  Socift^  d' Encouragement  pour  I'ln- 
diutrie  Nationale ' '  will  now  be  in  a  position  to 
underntand  the  value  which  is  attached  to  its 
decisions  and  recommendations  respecting  new 
inventions.  And  before  going  any  further,  we 
may  »b  well  state  that  the  invention  for  reno- 
vating old  files  and  worn  steel  plates  used  in 
•Dgiaving,  &c.,  hai  recently  been  thoroughly 
approved  ij  a  special  committee  of  the  section 
"  Arts  Mecaniques  "  appointed  by  the  society  to 
report  upon  it.  It  the  society  1^  thus  set  its 
Mai  upon  the  process,  we  may  be  ijoita  certain 
Ibat  it  is  valuable  and  worth  hearing  about. 

The  process,  in  bo  far  as  it  refers  to  the 
renovation  of  old  files,  is  recommended  without 
iwerve  as  being  thoroughly  good  and  practicable. 
We  make  the  following  quotation  from  the 
nport  of  the  special  committee  appointed  to 
examine  into  the  new  process : — 

"  En  presence  des  faits  quo  nooa  venons 
d'analyees  et  de  constater,  on  doit  feliciter  M. 
Personne  pour  la  maniSre  donl  il  applique 
I'emploi  de  Iclectriciti!  au  ravivage  des  limes. 
Les  rcsultats  qu'il  a  obtenus  sent  inoontestables 
et  mcritent  d'etre  signalcsurindustrieFrangaise; 
car  desormais,  avec  ce  proccde,  elle  pouira  tirer, 
Biieux  que  par  le  pass£,  un  bon  parti  d'un  grand 
Bombre  de  limes  usees." 

We  will  now  state  the  nature  of  the  process, 
which  ia  an  exceedingly  simple  one,  and  able  to 
he  onderstood  by  anyone  who  possesses  an  ele- 
mentary knowledge  of  the  action  of  the  galvanic 
hsttery. 

The  invention  consists  of  a  process  for  re- 
storing or  sharpening  files  of  any  size  without 
softening  or  otherwiae  impairing  tha  steel,  the 
Mas  treated  by  means  of  it  being  practically 
restored  to  their  original  new  and  serviceable 
condition. 

The  process  by  means  ot  ivhicb  this  is  effected 
Donaists  in  formiag  a  pile  of  elements  of  carbon 
and  acidified  water,  in  which  the  file  replaces  the 
plate  of  zinc,  and  so  constitutes  the  negative 
pole.  To  efl'ect  this,  the  file  is  carefully  cleaned, 
and  tiien  dipped  between  two  carbons  placed 
in  the  acidified  water ;  and  the  circuit  of  the 
(doctric  current  between  the  carbons  and  the  file 
is  established  by  means  of  a  piece  of  metal  which 
■erves  as  a  support,  from  which  the  file  is  held 
suspended  in  the  bath. 

In  consequence  of  the  efFoct  of  the  acidified 
water  upon  the  metal  an  electric  current  is  pro- 
duced, and  the  water  is  decomposed,  oxygen  being 
evolved.  This  gas  operates  upon  the  cuttings  of 
ttie  file  while  the  hydrogen  bubbles  settle  upon 
the  teeth  and  protect  them  against  the  effect  ol 
the  acidified    water  which   acta   freely    in  the 

After  an  immersion  ot  a  few  minutes,  the  file 
il  withdrawn  and  well-brushed  in  water,  eo  at  to 
siiiar  aut  the  grooves  which  have  become  clogged 


irge  call  for  tzsating  ssveral  filss  at  tha  aune  I 

igh  flls ;  C  0  C,  &0.,  indicata  the  earboni ;   DDD,  Ac, 

u  sappcwt  for  holding  the  Slas  and  establidung  eleatrus  o 


with  oxide  ot  iron.    The  file  is  then  again  placed 

in  the  bath. 

Whan  the  claarance  ot  the  cutting  is  tonnd  to 
be  conpUtelT  effected,  the  fileis  withdrawn  from 
the  baui  and  afterwards  immersed  in  an  olkalina 
liquid,  like  soda,  for  a  few  minutes,  in  order  to 
remove  all  tntces  of  the  acid.  For  if  the  smallest 
trace  of  acid  were  left  behind,  it  would  cause  the 
file  to  rapidly  rust.  After  this  process,  which  is 
one  of  neutralisation,  the  file  ia  then  again  well- 
brushed  in  water  and  rapidly  dried.  If  this 
process  is  carefully  carried  out,  the  surface  ot  the 
file  ought  to  assume  not  only  the  peculiar  pro - 
perties,  but  even  the  colour,  of  a  perfectly  new 
tool. 

The  time  necessary  for  carrying  out  the  entire 
process  is  stated  to  be  only  ten  minutes.  This 
IS  a  great  point  in  its  favour,  which  will  readily 
be  appreciated  by  busy  men. 

The  type  of  sicidulated  water,  which  has  been 
found  to  yield  tha  best  results,  has  the  fallowing 
composition : — 


Tha  filet  in  the  flnt  it 


AcIDDLi.IBD  WaTBB. 

100  parts  by  volume. 


Nitric  a(^    6 

Sulphuric  add 3 

The  proportion  of  nitric  acid  is  made  to  vary 
from  6  to  S,  and  of  the  sulphuric  acid  3  to  4  ' 
accordance  with  the  sizes  of  the  files  that 

The  accompanying  sketch  gives  a  good  view  of 
all  the  apparatus  necessary  for  carrying  out  the 
process. 

The  oommitl«eof  the  Soci£t^d' Encouragement 
subjected  the  files  treated  by  this  process  io 
severe  tests,  and  excellent  results  were  obtained. 
It  cannot  be  claimed  that  the  renovated  files 
as  good  as  new  ones;  but  it  was  found,  when  they 
were  used  in  special  teatina  apparatus  driven  in 
machinery,    that    their    "life"  was  prolonged, 

being  about  SO  to  70  per  cent,  that  ot  die 

of  a  perfectly  new  file. 

Although  we  have  termed  this  pr 
"  no  jr  "  one, .  it  is  not  really  quite  new 
ceptiOD.  As  long  ago  as  August,  185T,  Landrin 
oht^ned  a  patent  for  "  I'application  de  la  polar, 
iaation  de  1  Electricity  au  creusags  des  m^tani,  et 


itaillage  et  rejoimwe  des 
ut^."  In  this  method  it  appears  ^at  the  tools 
weM  placed  in  two  parallel  rows  in  a  bath  acidu- 
lated wiUi  sulphuric  acid  traveraed  by  an  electric 
cnmnt  (nrniahed  by  a  battery  of  Bunsen  callt. 


'  were  podtive,  and  Uute 
liter  half  u  '  " 
I  changed,  i 


direction  of  the 

soother   half>honr 

'ontd ;  tblt  wm  oontinned,  the  periods  beiij 
reduced  to  ten  minntea  and  then  to  five.  But 
,>rocess  lasted  about  four  hours,  uid  «ii 
neither  more  successful  or  more  ecoaomical  that 
t  was  expeditious.  We  are  not  aware  thstltnt 
iver  apphad  industrially. 

Landxin'  s  process  was  soon  forgotten,  to  thit 
n  May,  1868,  we^d  a  patent  bmng  granted  to 
tlU.  dela  Tour  du  Breuil  Bayners  and  Di<D- 
leim-Brochoaki  for  a  "proc6d£  Electro -chiniiqM 
>our  I'avivage  on  ravivage  (repiquage)  if 
imes."  This  process  wat  communicated  to  ttu 
^ociete  d' Encouragement  in  IS69,  uid  in 
aoconnt  of  it  may  be  read  in  the  Bulklit, 
Vol.  XVI.  p.  510;  but  the  essential  teatinl 
were  as  follows:  — 

The  file*,  well  washed  in  soda  and  wum 
water,  were  suspended  at  the  positive  pdeins 
bath  composed  ot  to  parts  of  sulphuric  acid  asd 
80  parts  of  nitric  acid  in  1,000  parts  of  vikc.' 
The  negative  pole  was  |tormed  by  a  copper  spinl 
surrounding  each  file  at  a  ceitiun  distanos  traa 
them.  Twelve  Bunsen  cells  were  naad  to  yisU 
the  current,  and  the  operation  laatedabonttwintf 
minutes. 

This  proceu  gave  very  satiafactory  nnlH 
and  installations  for  using  it  were  set  i^  in 
several  WKkshops  in  many  large  towns,  amtnglt 
otheia  in  Pans.  It  was  exploited  by  Ear 
Werdsrmann,  who,  when  the  Franoo-uomsii 
War  commenced,  left  France,  and,  it  ia  sud, 
transported  this  industry  to  England.  Ws  ia 
not  Imow  whether  the  method  is  still  practiied; 
perhaps  some  of  our  readers  vrill  be  able  to  in- 
form us  respecting  this. 

Although  Peraonne'a  procea  is  not  nmrmtilllj' 
neV,  it  represents  a  new  departure  in  a  moil 
important  particular.  Exterior  battery  cidis  an 
suppressed,  and  the  file  itself  forms  one  of  S)t 
electrodes,  replacing,  in  fact,  the  plate  ot  one, 


simpler  than  either  of  iti 

It  only  rei 
success  vrith  which  the  e 
mittee   ot   the   Soci^t^   < 
been  attended,  the  procCM  ia  rapidly  being  ts 
np.   The  Minister  of  War  in  France  baa  pnrchssw 
from  Uona.  Robert  Personne,  who  now  owns  tb* 
p^ent,  a  license  to  nse  it  in  the  Taiioni  wock- 


g  totlis 
experimanta  of  ttie  com- 

:   d'Enconiagemeat  bav> 
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3pB  coDoacted  with  the  War  Departmen 
g  economy  lealised  duriog  the  flnt  ; 
a  it  expected  to  be  Boffident  to  leconp  0 
id  for  the  liceiue. 

Several  great  indiutrial  eatablisliineiiti 
o  purcluied  liceiues,  and  amoneBt  oUu 
11  known  ita  La  Coameuve  (Seine),  w. 
der  the  directioQ  of  Moa.  G.  Sohier. 
It  ia  aaid  that  the  procoaa  may  be  applie< 
iafactory  reanlta  to  the  raatoration  of  enj 
itallio  platea  that  have  beoome  worn 
prolonged  tue ;  and  alao  to  domaecenin, 
)  been  injnred  by  friction,  bnt  upon 
plications  the  3aci^t£  d'Encoorageinent 


DK  obtainei 
Tho  linofl  < 
OTsrhang, 


A  SHALL  STIAK'LAUirCH.* 

<HE  principal  dimenaioiu  aie ;  Leogth  01 
.  I9ti.  6in. ;  length  on  water-line,  17A 
UD,  extreme,  4ft.  610. ;  depth  of  hold  amii 
.  Tin. :  sheer  forward.  Sin. ;  nheer  aft,  Sin. 
it  is  of  about  the  aome  water-lioe,  leogt 
un  aa  the rowboat  described onp.  3S2,  but 
m  it  in  the  following  emeatial  iletaiU  :  1. 
obeerved  that  the  bilgea  are  tiUler  or  "  ha 
I  efleet  at  which  ia  to  give  greater  ca 
■adtj,  necemarv  on  acoount  of  the  wei| 
pna,  boiler,  abaft,  wheel,  coal,  &c.,  and; 
bOi^  to  aTerooms  the  rolling  tendenof  1 
I  high  flied  weighta.  such  aa  engine  and 
a  Towboat  an;  rolling  tendsacy  ia  OTecco: 
penona  in  the  boat  leaoing  towwd 
arced  aide  :  finer  llnei  and  an  eaaier  rowiui 
catting  away  the  I 
e  atera  are  carried  0 
!i  givea  the  neceaaar; 
ma  rudder  while  afo^ 
dock,  and  aSorda  a  proper  place  tor  fan 
I  fitting  the  mdder.  3.  Ttie  conatruct 
lewhat  atroneer,  ao  aa  to  atand  the  vibratio 
^t  of  machm^.  The  keel  ia  21ui.  b' 
n  deadwooda,  and  stem-poat  2Jin.  thick  ;  I 
I  be  spaced  9in.  between  ceatrea  ;  riba,  ] 
.,  and  floDii  lin.  b;  Ijin. ;  outaide  plankmi 
hickneaa.  At  torn  ol  bilge,  a  bilge  striagi 
Xa.  will  be  worked,  and  at  bow  and  atem 
old  be  a  cnddj  deck  of  Jin.  white  pins,  as  e 
dMWiOK.  Juat  forward  of  boiler  the  A 
t  dunildbetled  together  by  an  oak  beam 
iin.,  and  a  aimilar  beam  ihauld  go  acrot 
ft  la  engine.  Coal  bunkers  ahoold  be  plac 
•t  tide  of  engine  and  boOer. 
agineto  have  a  itroke  of  4in.,  and  ai 
netoi  of  4in.,  and  Aould  not  weigh  more  I 
lertobellin.  in  diameter  and  Sin.  high 
iag  eirenUt  fire-boi  17in.  in  diameter  and 
rifht,  and  52  tnbea  Hln.  in  diameter.  W 
odsr,  abont  3001b.  Tbe  ptopeller  is  to  be  I 
M,  21111.  In  diameter  and  33in.  pitob ;  On 
I,  }in.  in  diameter. 


IHTILATION  IN  SOUTH  AF&II 
aAT  indefatigable  sanitaij  explorer, 
Bobart  BojiS,  of  Heasn.  Bobert  Boyli 
Mililating  engineers,  London  a 


not  H  extended  as  bis  jonmsy  last  year, 
rent  roond  the  world— making  bia  third 
^e  globe— it  has,  we  are  informed,  beao 
atiafactory  in  ita  reaulta.  Ur.  Borle'i 
I  to  atir  up  an  intereat  in  sanitary  matters 
uoe  and  aeoure  the  adoption  of  improTet 
jiplianoea .  That  hia  efforta  have  not  beei. 
evidenced  by  the  fact  that  several  of  the 
irohants,  who  have  been  appointed  agents 
.trioa,  have  porcbased  stoaks  of  the  air- 
ilatot  and  other  epidianoea  mannf  aotured 

fioyle  to  the  value  of,  in  Africa,  over 
■o  gnaraeteeing  to  sell  not  leai  than 
it  amount  each  year  for  five  years.  On 
rd  journey  Mr.  Boyle  Timted  Liibcn, 
oiiant  ventilating  oontraota  on  the  Bovie 

pending  for  military  barr&cka  and  other 
Qthnildmgs.  At  Cape  Town  thsair-pnmp 
I  are  uaea  at  the  Houaea  of  Parliament, 

town-hall,  new  Somerset  Hoapital,  and 
lew  banacki.  They  have  alao  been 
rtheaew  theatre,  dbw  militaiy prison, 
1  choicbea,  achi'Ola.  and  other  boildingB. 
>  been  anbmitted  for  tbe  ventilation  of 
^etem  of  drainage  which  it  ia  proposed 
»  at  Cape  Town.  At  Kimberley  the 
am  of  ventilation  haa  been  applied  to, 
ther  bnildinffi,  the  Uigb  Coim-honse, 
nment  baidtngs,  new  Stock  Eicbasge, 

Club,  and  the  Diamond  Fields  Club. 
By  Stent  F.R.I.B.A.,  raporta,  "I  am 
'iUing  to  bear  testimony  to  tbe  efflaieocj 
r-pnmp  ventilators.  I  have  used  them 
uberley,  and  in  many  other  towns  in  the 
th  the  greatest  aatiifactton.  I  prefer 
a  any  other  kind  I  koow  of,  and  shall 


working  man,  abont  twenty-three  yean  ol  age,  aod 
within  lix  weeks  of  her  first  con&nunent. 

I  found  her  aaSeiing  from  an  acute  attack  of 
severe  laryogeal  croup,  exactly  the  same  as  I  had 
always  seen  in  children.  The  loud  noise  attending 
eacb  inspiration,  and  ho  peculiar  to  croup  that  wheu 
ouce  beard  it  is  never  forgotten,  waa  paiotally 
ni..^unf    ^..;....  — ■—   t^  .  diatreesing  jr— -«-.-  -• 


i  dared  to  do,   and,  in  acoordanoe  with  the  11 

practice  of  that  day,  leeches  were  applied  to  the 
throat,  amall  dosea  of   calomel  and  opium   were 

S'ven,  and  aalinea  with  antlmonial  wine.  On  seeing 
<r  in  the  evening  I  found  her  no  better  ;  a  smaS 
blister  was  applied  over  the  trachea.  On  the 
following  day  I  found  all  the  distreimng  symptoms  , 
were  aggravated,  especially  at  every  lospiratian  ; 
the  blister  had  given  no  relief,  nor  had  the 
medicine.  I  saw  ber  again  in  the  evening,  and  the 
patient  was  atill  no  bMter ;  the  Invathing  was,  if 
posaible,  much  worse.  Next  moroing  tlw  larynx 
waa  almoat  blocked  up  by  falae  membrane,  and  the 
brain  waa  evidentlv  beoomlng  poiaoned  by  the  im> 
pure  condition  of  the  Uood. 

Tbe  idea  having  flaehed  acroae  my  mind  to  try 
the  effect  of  applying  a  eolation  of  nitrate  of  silver 
0  the  larynx,  1  fully  explaiuedto  tbe  buibaud  that 

bad  never  tried  it  myself,  or  ever  heard  that  it 
had  been  tried  by  anyone'  else  in  croup  ;  bnt  that. 


He  at  once  readily  agreed  t 
that  I  approved  of. 
I  therefore  got  a 
long.     Itled  a  ''' 


\n 


,  Tsnlilating  engineers,  I 
Joat  ntnnied  bom  a  I 


bem.  and  where  they  have  proved 
'  Tbe  new  stock  exchange,  theatre, 
id  club -boose,  Jobanneabuig,  are  venti- 
tha  Boyle  ayatem,  which  ,is  adopted  for 
lb,  bogpitaf,  and  courthoose,  Pretoria, 
also  been  submitted  for  the  ventilation 
Houses  of  Parliamentin  that  town.  The 
ling  to  be  applied  at  Fietermaritzburg, 
town  hall,  muoicipat  buildingn,  and  new 
itioD,  the  Hoiiae  of  Farliameot  and  the 
ling  already  fitted  with  it.  At  Durban 
lall  and  municipal  buildinga  and  tbe 
ill    are    ventilated  with    the  air-pump 

they  being  likewise  adopted  for  the 
ir-atatloD,  the  hospital,  and  other 
Tbe  Boyle  syBtem  of  ventilation  ia  in 

Andrew's  College,  and  the  asylum, 
im,  and  ia  adopted  tor  tbe  ventilation  of 
ral.  It  ia  also  specified  for  the  new 
1  opera-boaie,  tbe  hospital,  and  new 
rt  Elizabeth:  and  plans  have  been  sub- 

the  ventilation  of  the  town  ball, 
uildings,  and  tbe  drainage  system.  On 
inmey  Mr.  Boyle  visited  tbe  Islands  of 
Aacenjrion,  TeneriSe,  and  "   -  ' 


ITAIH  CnSE  POB  CBOUF/ 

'  forty  yoan  ago,  and  eight  yean  before 
e  np  active  practice,  I  was  sent  for  at 
n.  to   see  the   wife  of   a  respectable 


hare  anything  dime 


ip.t 


._  silver  into  about  ai_ 
ounce  and  a  halt  of  water ;  by  tbe  time  I  got  to 
tbe  patient's  housa  it  waa  dissolved.  Havi^  ob- 
tained the  patient's  approval,  I  applied  this  eolation 
to  the  larynx  aa  far  aa  I  could  aea  and  reach,  and 
in  three  minutaa  I  had  the  ineiprestible  satiri»:tion 
of  seeing  the  patient  cough  up  a  complete  cast  of 
dense,  ulse  membrane,  of  tbe  whole  length  of  the 
trachea  and  quite  2in,  in  width  ;  tbe  upper  part  of 
this  false  membrane  next  the  larynx  was  at  least 
one-eighth  of  an  inch  thick,  and  cut  exactly  Uks 
leather  soaked  lu  water.  I  need  scarcely  eay  that 
from  that  moment  the  patieot'e  lite  waa  saved.  She 
required  no  further  treatment,  and  in  three  Or  foDZ 
days  was  quite  well. 

The  next  case  I  saw  was  that  of  a  baby  ondw  a 
year  old.  I  could  bear  the  croupy  breathin/asi 
itood  for  a  moment  at  the  door  before  entering  th* 
»3ttage.  Knowing  that  I  waa  going  to  see  a  can 
)f  croup,  I  went  prepared  with  a  small  ptobang 
ind  a  eotutioa  of  nitrate  of  silver,  fifteen  gr^s  to 
tbe  ounce.  In  tea  minutes  after  the  application  of 
this  solution,  I  oouldonly  hear  thecronpy  breathing 
^Y  patting  my  ear  dose  to  the  infant's  faoe.    Neu 

ay  it  waa  quite  well. 
I  hod  two  more  caaea  similar  in  tbeir  reantta,  and 

ion  I  gave  up  practice  on  being  appointed  One  of 

:,M.  Inspectors  of  Factories. 

Tbe  fifth  case  occurred  nineteen  yeara  ago,  being 

y  own  grandson,  than  over  a  year  old.    I  applied 

itrate  of  sHver  solution  in  the  same  nay  as  m  the 
other  caaea,  at  11  a.m.,  and  by  the  evening  the 
cronp  bad  gone. 

The  sixth  and  last  case  took  plaoe  on  25th  of 
March,  IS90,  in  the  village  where  I  live.  Aboot 
five  o'clock  on  a  Friday,  a  mediool  friend  eallaA. 


Tu.  2.-8tadj  of  C;liiid«r  O 

<an  b  aln  tfauwd.  The  two  tn  haatod  twt 
and  Omd  in  a.  tim  tbej  ua  held  togethoi  hdU  thW 
M  MoUd,  K)  tlut  Uie  thioknew  of  th«  aoldai  then 
■  aot  mon  thin  a  thonauidth  of  an  indi.  Tha 
•nliMrifig  VM  done  with  tha  ihM  mad  tha  mokil 
4oi«  In  flmem,  the  ilice  tniog  Mirewed  to  the  plug 
«ad  tt*  oora  lidiis  tnrtoiuidd  with  a  idngle  l»w 
■ctmpy  to  keen  it  free fnun  tha  Iroa,  ezo^  at  the 
HognTOf.  ^  nolo.  Slice  and  eon  wen  lemovad 
Anmttepln^aftCE  (oldaring,  and  the  tddar  whidi 


■g 


^- 


Via.  Si-^aij  of  Cjlindw  Condaoaation. 

had  beai  aqnaend  oat  from  the  joint  In  tha  Mtion 
«<1hatioewBi(are(aUjtiiniadDflinalBthe.  Tba 
dtalMM  buB  the  outer  and  of  the  oore  to  the 
fcvttc  ■irfaee  of  tha  alioa  wai  meanind  ounhiUj 
ImAm*  iM«»<nj  and  after  nldaring.  In  no  oaaa 
Ad  ttaM  Daamramenti  ahow  the  rTiiii^iiiMa  of  the 
«aldv  to  lie  at  nnoh  a*  -02  millimifre. 

I  know  Taiy  deflaUelj,  thni,  tha  depth  at  which 
tta  amtact  tafcaa  place.    Now,  a*  to  the  heat  con- 
niokal,   I  oau  find    no  data  in  the 


Via.  9.— Stody  of  Cylinder  Coodtontion. 

boota.    I  boUaio  no  fufonaatloii  In  regaid  to  ft 

* uiT  ip  in  mr  atodlea.    Bat  I  know  fioni  the 

nirtlun  of  ita  elaotifc  oondaatiTitr  to  that  of  inn 
IhBta*  hMt  oondnetinty  ought  to  1m  nearly  lik* 
•«t  of  boo,  for  nanallT  heat  oondoctinty  and 
JllJifo  ModiMllTi^  m  band  in  hand.  I  had  to 
Iot*  ft  kar  of  uakal  nwda  to  make  the  detamisatioo. 
Ifeadabw  of  niakel  made  ahont  ayard  long  and 
ahOMt  laq.itt.  In  omm  Motion,  and  I  had  ooniiderable 
taMUatogetit.  IdeterminadtheheatoiindaotiTi^ 
«<tkat  br  oofariatm  with  «  aimilar  bar  of  oaat- 
Ina.  I  liwad  that  the  beat  oondncUflty  of  nickel 
ttttUMt  leaa  than  that  of  aut>iron,  p^hapalSor 
Xt  nc  eaat.  la^  bat  atfll  oearar  Qa  haat  oan- 
AmM^  of  eait-ban  tban  any  other  natal  that  I 
«otfd  got  ttat  woold  maka  with  iron  a  good  tharmo- 
alMMoJanaticia.  Tba  apedlio  heat  of  nickel  la  naar 
*ita<ttaa,wUA  agaia  ia  a«  laportant,  parhwa, 
■athaMttwof  tka  tbaTBalooaduotiTi^.    Now, 
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Via.  4.— Stady  o!  Cjllnlar  CcnlcDMtion. 


wall,  polat*  at  depth*  of  half  a  uilUmitie,  one 
miUunatra,  and  two  nulUmetrea  being  marked  upon 
it.    TXaw  I  plot  a  corra.    (Let  me  aay  that  a  part 


to  tha  left  from  the  liaa  I)  repraeoDt  aanaMia  aboTe 
IDS'— 109°  Oantlsrade  beinx  uie  tonperatare  of  the 
ontmaartaoeof  tbeoylindarwall.  With  the  halt- 
mUlimitiB  diee  at  t^i  n 

I  find  an  axoaa  above  I'm  u>  «  m  <i,  nuiuu  a.  •lui 

rapreaent  by  the  diatanca  a.    With  tlia  milliniitre 

ahoa  1  find  tha  tampentaTs  to  be  gnatar  at  thii  part 

*  the  atroke,  and  1  will  rapreeent  the  ezoeaa  aboTa 

I*  by  the  diatanoe  b.    With  tha  two-miUimetra 

e,  the  temparatuie  waa  not  Taiy  different  from 

atitwaa  with  the  ona-millimitte.    Thn>"~*  "" 

a  of  tha  linaa  a,  i,  and  e  I  draw  a  corra. 

riih  to  do  loma  time  ii  to  be  able  to  plot 

like  that  giving  tha  tamperattue  alt  tha  way  down 

here  iniida  the  wall  of  the  oyliodar  at  this  particular 

part  of  tha  itroke}. 

I  make  amilar  datermlnatioiii  for  that  part  of  the 

oka,s<FiR.  £].    I  find  the  tamperatare  at  half  a 

illiiMtra  depth  hu  liaaa  to  131  degieea,  more  or 

leM.     The  temperature  at  a  depth  of  a  millimetre 

ia  a  little  higher.  This  point,  haU  a  miliimitre  deep, 

haa  mlnadybegnn  to  coal.    Ttie  fact  ii,  that  in  my 

engine    the  out^S   ia   like  that  (Fig.  2),  pret^ 


it  In  eraporating  water  vhieb  ia  itill  clinging  to 

wall  of  the  i^liudar.    Aa  I  have  nid,  thii  i«- 

narch  ia  I7  no  maana  complete,  but  it  hai  gooe  tar 
enoagh  to  indloate  that  a  very  largo  quantity  Ot 
haat  Boea  Into  the  of  Under  waU.  A  very  roagfa 
oaleuJalioo  from  my  ezperimant*  Indicatea  that  in 
tha  angina  I  am  tuing  (Kendall  and  Boberta',  ItNn. 
cylinder,  with  loin,  atruke),  thi*  moiimnm  praaann 
I  get  here,  Fig.  2,  ii  about  33)b.  (above  atmo- 
ii&aric),  and  I  uae  an  sipanaion  of  abont  4— not 
quitethat  (aboat3i)— and  about  GO  utrakeatoOe 
minota)  aoootding  to  the  b«st  estimate  I  Can  nuke, 
probably  two-thLrda  aa  mach  steam  ii 
upon  the  oylinder  wall  ai  remains  active  at 
bccinniDS  of  expandon.     I  should  say  that  ti 

fifth*  (thia  ia  vary  likely  «r " — '-  ■  — ^ 

one-third  would  be  safer)  . 

that  entsn  that  ojlindei    is    c . _,  . 

31inder  wall  upon  the  flnt  quarter  of  thaitroka. 
:w  much  of  that  ia  ra-e»»por»ted  during  tha 
atroke,  and  ■□  helps  more  or  leaa,  1  do  not  yet  know. 
According  to  the  indioalur  carda  taken  duiing  tha 
experiment  with  the  plugs,  the  weight  of  steam  in 
the  eylindai  at  the  end  of  eipaoiian  ia^aboot  1 
timea  aa  great  as  just  alter  cut 
heat  ia  abaorbed  by  the  layer  of  w 
over  from  tha  pravious  stroke  I  a 
there  ia  aome  evidanoe  that  a  layer  0 


if  waLar  4sml 
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r  from  the  previou*  rtroka.    Thii  fi- 

in  »bowi,  howovBf,  th&t  the  iron  is  excead- 

inglj  tfFeCtiTB  in  ejUndei  ooadsiuntion,  and  it 
■nggmta  the  qaeation  wtiethsr  it  ii  not  possiUs  to 
ODkt  the  inner  wall  of  the  engine  with  aame- 
tJung   which    irould   prevent,    to    &   conBderable 
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on.    It -^ 

■omething  with  which  one  can  cost  the  rubtnng 
tnifiMe*  of  the  cylinder,  I  mppoee ;  bnt  then  i)  the 
•od  ot  the  cylinder  mod  Utete  it  the  face  of  the 
|nrton,  and  tnD«e  two  niifaoea  make,  in  the  caee  ol 
•  ahm  ent-olT,  paAapa  more  than  halt  the  area 
which  ti  efteotiTe  in  thu  orlinder 
doean't  aeem  to  me  at  ail  imp 
eonp*TatiT«Ij  non-condaoting  material  am  be 
foond  with  wlu'ch  thoae  gnrtacM  ekn  be  coated  aa 
u  Ton  msteriallv  to  decreaie  the  cylinder  cod- 
dwamini.  ExperUnenta  tor  that  jnirpoM  could 
eaniyhe  made  with  plnei 
of  having  to  eoat  the  whol 
lay  ontbiaplngeomenon-condtiatiiie  .  .  .  ,  _ 
aee  how  mndi  difference  that  vonld  make  in  the 
MDonnt  of  heat  abaorbed.  I  haven't  attempted 
anyUkfng  ot  the  Und,  bnt  it  doean't  aeem  fancdfiil  to 
imagine  that  aomething  valnable  mig 
it,  ud  a  Tery  lane  laTing  in  the 
ateam-anginee  isight  porlupa  be  made  in  thia  way. 

nie  reaeaich  ol  wbitli  I  have  here  giTen  ao 
■eumit  haa  been  carried  on  with  money  iram  the 
d  fond  of  the  Ameriuu  Academy  of  Arte 
.ancea.  For  indiipeniable  awiatanee  in  the 
Inveatigation  I  am  indebted  to  MeKn.  Baimn, 
Cnrtia,  Hala^  Eendriok,  and  Pua,  memhen  of  a 
oUu*  at  Han«id  College  engaged  in  a  atudy  of  the 


BBITISH    A8TR0V0HICAL 
ASSOCIATION. 


Inn,  the  preaidsnt,  Capt.   W.  Nobis,  F.R.A.S.,  in 
the  chair. 

Mr.  Duke  read  the  namea  of  ten  candidate!  tor 
election  at  that  meetjni^,  and  of  five  propoied  for 
electioD  at  the  next  meeCiog ;  and  Mr.  Cottam  an- 
□ouncsd  that  amongat  the  preaent*  Teceired  were 
the  "Solar  Paiallai  and  Belated  Conrtanti,"  iy 
Prof.  Uarkness,  and  photographa  ot  Mr.  W.  J. 
MacdanneH's  oleerratnry  aad  equipment  at  Fort 
Macrorie,  New  South  Wales. 

Mr.  Haunder  ahowed  a  model  ot  Uie  new  td»- 
Bcope  and  dome  to  be  erected  at  the  Boyal 
Obeerratory,  Greenwich.  The  Aitronomar  Bojal, 
feeling  that  the  preaent  S.E.  equatoreal  ot  12{in. 
■porture,  waa  not  nfflcisntly  powarfnl  tor  the 
■uocentul  carrying  ont  of  the  oMarvation  ot  the 

.. ... '  tan  in  the  line  ot  right^  had  obtained 

um  Htuuuuu  of  the  QoTerament  to  procure  a  tele- 
■oops  of  28in.  apartore,  which  he  propoaed  to  eteet 
in  plaoe  of  the  12fin.,  and  apon  the  aame  mounting 
which  now  camai  the  latter  indnunent.  But 
thia  anangement  introduced 
preaent  teleeoope  haa  a  foo  ' 
new  teleeoope  will   have   ( 


VtfSFVt    ASJ)    BCIENIIFIC   HOTSS, 


add  the 

m  the  whole 


Araanlo  im  the  Treatment  of  Warta. — Dr. 
Paol  Miillar,  ot  Hamburg,  writing  in  the  Allige- 
mane  MidieiniicAe  CentraUZntiitig,  "  cannot  auffi- 
(BBitly  recommend"  the  internal  uae  of  anenic  in 
tlie  treatmeot  ot  wart*  on  the  baiidi.  He  baa 
emjdoTed  it  for  more  than  two  yean  and  always 
faimd  the  warta  disappear  wiUiiu  three  weeka. 
Anotter  praditjooer.  Dr.  Pollio,  whoseemsto  have 
naed  ananic  for  the  aime  purpose  aomewhat  longer, 
ana  that  he  has  known  it  cure  warta  in  e^ht  days. 
The  dose  ordered  by  Dr.  MiiUer  is  on^  at  the 
tlegiuung  two  drops  of  liquor  arsenicaUs  three 
times  a  day  for  adults,  and  a  quarter  of  a  drop  for 
ohildran.    These  quantitiesare  graduallyincreasad. 

Artificial  Qold.— niere  are  a  graat  many 
metallic  snbstanoee  known  for  produanBr  metal 
closely  reaembliug  gold.  The  Wfitera  JcuelUr 
elves  the  following  formula  tor  prodaciiig  one  ot 
the  attifldal  gtdd  anbslancee :— Take  100  jnrta  (by 
weight)  of  pnxe  copper,  U  parts  zinc  or  tin,  6  parta 
DMgneeia,  66  parte  aal  ammoniac,  IS  parts  quick- 
lime, 9  parts  cream  of  tartar.  Melt  the  copper,  aad 
add  gnidnally  the  magnesia,  sal  ammoniac,  quick- 
lime, and  cream  ot  tartar,  each  by  itaalt,  m  the 
form  of  powder.     Stir  the  whole  for  halt  an  hour, 

-ij  .1.  _! .i_  !_  g„,j]j  pieoe,^  jui3  jtij  again 

4d.  Corer  the  crucible,  and 
, moltcm  condition  tor  thirty- 
five  minataa.  Remove  the  dross,  and  pour  the  metal 
Into  moulds.  It  haa  a  Bne  gtaio,  is  malleable,  and 
doe*  not  easily  tarnish. 

TamlnK  Granite  Columna.  —  Qianite  for 
columns,  baluatsra,  roond  poets,  and  luna  is  now 
worked  chiefly  in  lathea,  which,  tor  the  heaviest 
work,  are  mode  large  enough  to  handle  blocks 
25tt.  long  and  6tt.  in  diameter.  Instead  ot  l»iiig 
tamed  to  the  desired  shape  by  Eharp-cuttiiig 
inatroments,  as  in  crdinar;  machines  for  turrn'og 
wood  and  metal,  granite  is  turned  or  Rround  awuy 
I7  the  wedge- like  action  of  rather  OaOt  steel  disca, 
Fotatad  t^  the  pressure  of  the  stona  as  it  slowly 
turns  in  the  latbe.  The  discs,  which  are  6in.  or 
Sin.  in  diamet«r,  iie  set  at  quits  an  angle  to  the 
with  an  automatjc  carriage  along 
Large  lathea  have  four  discs,  two 
id  a  column  may  be  reduced  some 

the  whole  length  ot  the  stone  by 

one  lateral  movement  of  the  carriages  along  the 
bed.  The  flrst  lathe  tor  turning  granite  cut  only 
cylindrical  or  conical  columns :  but  an  improved 
form  is  so  made  that  templets  or  patterns  may  be 
inserted  to  guide  the  carriages,  and  columns  having 
any  deaired  swell  may  be  as  readily  turned.  For 
fine  srinding  and  poliahing  the  granite  ia  tracs- 
Itarea  to  another  latbe,  where  the  only  machinery 
used  is  to  produce  a  simple  turtiiug  or  revolutian 
of  the  stone  against  iron  blocks  carrying  the  necea- 
Mtry  gtindins  or  pohshing  materiala.  Blocka  are 
pr^iared  forlathework  by  being  roughedKiut  with 
a  point,  and  by  having  holes  chiselled  in  their 
(qaared  ends  for  the  reception  ot  the  latbe-dog  and 
Mntns.  Tliis  principle  ot  cutting  granite  by  means 
of  diica  revolved  by  contact  with  the  stone  has  Iweo 
also  applied  to  the  dressing  of  plain  aurfacea,  the 
atone  worked  upon  being  mounted  upon  a  travel- 
ling carriage,  and  made  to  pass  under  a  series  of 
discs  mounted  in  a  stationary  upright  frame. 


ir  Boyal  had,  therefore,  devised  a  dome, 
inB  secnuQ  ot  which  was  given  by  the  involute  of  a 
circle,  so  that  the  dome  had  a  greater  diamettt  a 
little  above  the  wall  on  which  it  travelled  than  bn 
the  waU.  As  the  model  showed,  there  would  be 
lofBdent  apace  for  the  tfilescope  '  -      .  - 


cept  when  observing  light 
on,  when  it  would  project  a 


the  lathe-bed. 


down  upon  the  horii 

little.  The  new  dome,' which,  like  the' 
dome,  would  be  made  of  paper,  would,  like  it,  run 
on  castors,  instead  ot  npoo  cannon  balls  as  the 
present  one  does,  and  it  was  hoped,  woold  work 
tar  more  easily.  The  shutter  opening  would  ex- 
tend right  across  the  dome,  and  would  be  Ttt.  in 
width,  the  two  halves  ot  the  dome  being  tied  to- 
gether by  a  strong  bar  at  its  summit  as  wall  as  by 
the  ring  at  its  base.  The  shutterswould  be  balanced 
at  the  top,  and  both  would  ruu  on  this  connecting 
bar  as  a  rail,  each  shutter  having  two  rollers — one 
under  and  the  other  above  the  bar — so  that  they 
wonld  run  to  and  fro  freely  withoat  fouling  the 
rollers  of  the  other  shutter.  The  dome,  since  the 
shatter-opening  eitmds  right  across,  will  never 
need  to  be  turned  more  than  9D°  at  a  time,  so  it  may 
be  reasonably  hoped  that  it  will  prove  much 

fed  the 
a,  thei 

whether  the  bar  at  the  lop  would  not  interfere 

the  view. 

Mr.  Maunder  replied,  that  the  telescope  being 
placed  to  the  south  of  the  centre  ot  Uis  dome,  it 
would  be  clear  of  the    bar    when    pointing  to  the 

Mr.  Green  stated  that  the  Saturn  Section  consistad 
ot  eleven  members,  and  from  seven  ol  these  reports 
of  obBarvationa  bad  been  received,  the  iuatruments 
employed  being  retractors  ot  3}  to  Ijin.,  and  te- 
Sectors  ot  6J  to  lOin.  aperture.  The  drawings 
made  by  the  members  showed  great  differenc«a  m 
seeing,  and  still  greater  differencea  in  drawing  that 
which  had  been  seen.  Four  of  the  drawings,  thoae 
by  G.  Davia,  G.  B.  P.  Hallowes,  the  Rev.  P.  H. 
Kempthome,  and  Dr.  D.  Smart,  agreed  fairly,  the 
three  last  especially  in  the  seeiug.  They  exhibited 
nine  distinct  changes  in  the  markings  on  the  bell  ol 
the  planet.  Commendog  at  the  sonth  pole,  the 
order  waa  as  f olio wa :— First  the  S,  polar  cap, 
which  was  followed  by  a  zone  of  faint  light,  then  a 
broad  belt  of  faint  shads,  followed  again  by  light, 
before  arriving  at  the  dark  belt  aouth  of  the  white 
of  the  equator.  On  this  woa  shown  the  shadow  ot 
the  ring.  Below  the  ring,  the  equatorial  light  waa 
aeen  again,  and  one  dark  belt  before  arriving  at  the 
north  polar  cap.  To  theae  Dr.  D.  Smart,  obsarviDg 
with  a  lOin.  mirror,  bad  added.a  floe  line  ol  bright 
light  on  the  southern  side  of  the  dark  equatorial 
belt.  This  fine  line  ot  light  had  been  aeen  by  the 
Direator  of  the  Section  toe  some  yean  past,  but 
it  bad  lately  become  difficult  to  observe.  Mr. 
W.  H.  Maw,  observing  with  a  IJm.  retractor,  re- 
ported that  a  taint,  narrow,  dark  belt  had  been  seen 
occasionally  in  about  30°  south  latitude,  and  that  on 
May  5,  the  ring  had  been  seen  aa  a  narrow  bright 
Uoe,  between  two  ohadowa  ot  about  equal  width. 
Amongst  the  papers  were  aeveral  interesting 
notices  ot  changes  in  the  relative  brightness  of  the 
rings  when  compared  with  that  of  the  ball,  and 
the  It«v.  A,  Freeman  had  favoured  the  section  with 
a  closely  written  paper  on  the  general  phenomena 
ot  the  syalem.  Mr.  Hallowes  reported  spedslly  oa 
the  white  spot  on  the  ring,  next  the  shadow  of  the 
ball.      Tbia    appearance    had     frequently    been 


sUght   diffarsnee 

between  the  earth  anu  uu  auu,  vtujuu  uu 
•ome  exceedingly  small  portian  indeai 
shadow  into  view.    He  had  often  been  ■ 


toigbt  ring  right  ac 

seen  the  ahadow   c_    . 

orange    fringe    on    its    north   «dg 

pearad  to  him   to    indicate  Uie   a 

crape-ring,  or  possibly  the  onpe.r 


observed  by  Mr,  Orscm,  who  0 

oontiait  with  the  dark  shadow,  the  rather  that  it 
was  always  seen  in  the  aama  ptaes,  in,eoDtaiet  with 
the  shadow,  and  did  not  amear  to  rotate  with  tta 
ring,  ne  had  further  ooD&med  Ibis  opmn  by 
the  examination  of  a  model  of  Saturn  whai  illi> 
mlnat^  by  the  limelight.  Hr.  Green  fnitherstatad 
that  he  bad  received  a  letter  from  Hx.  Stanli? 
Wniiams  calling  attention  to  aom«  markiiiga  m  Om 
ball  of  Satnm,  and  desiivd  t*  know  if  any  msmts 
present  had  obaerved  them,  bat  faibd  tooUama. 
confirmation. 
The  Rev.  A.  Freeman  remukad,  witfc  »• 

the  flgures  in  bis  tabulated  obaervationa  of  Si . 

(0  which  Mr.  Green  had  laferrod.  that  hia  objeet 
in  settiDg  down  the  inolinationa  ot  the  heliooiaitrie 
and  geocentric  radii  of  Satnm  to  the  plana  of  Us 
rings,  was  to  show  the  varying  oonditioas  of 
iliominabon  under  which  the  ruga  had  beat 
viewed.  In  particular  ha  remarked  that,  aa  fli^ 
inolinfttionB  were  equal  about  midnight  of  Feb.  SS| 
IBSl  (aa  ooold  be  intenrad  from  Ur.  Hattti 
nihemeria),  it  must  then  have  bem  geomAtdadilj 
tmpoBible  to  see  any  shadow  of  the  ibigi  ostOa 
ball  ot  Satnm,  but  tor  the  hot  of  then  bajng  a 
'iffarsnee  ot  Satnmian  right  aanniw 
the  earth  and  the  sun,  which  migbt  briag 

_  equatorial  bright  bdt 

aitd  to  him  there  seemed  to  be  altom^ima  d 
shading-down  and  shading-up  on  tho  aouth  hall- 
ball.  But  the  north  bait-ball  had  a  ateadj  daapsr 
ing  of  shading  northwards,  and  had  always  aaeiaad 
rather  more  atrongly  iUununated  than  the  Aadad 
parte  ot  the  south  halt-ball.  He  had  noticed  aki> 
doling  this  half-year  a  steady  diminntioD  ot  tte 
brightness  of  the  rings,  which  at  lart  became  Im 
tcight  than  the  shaded  parta  ot  the  balL    WImb- 

he  had  been  able  to  trace  the  Te^  namnr 

across  the  ball,  he  had  tha  ahe 

the  ball  to  have  a  nazm* 
north  edge.  This  n- 
»te  the   ahadow  of  ttt 

„,  __  possibly  the  0Tape.TiDg  ilaelf.   Hs 

had  often  eatimaled  the  diatanoe  bom  the  hall  to 
the  inner  edge  of  the  teight  ring,  and  had  foond  it 
to  be  very  much  lesa  in  proportum  to  the  gsatat 
breadth  of  the  ring's  end  than  the  muaailta 
usually  given  would  require.  Possibly,  nndec  van 
small  mcidenos  of  aunlight,  tba  oape  ring  ^pmni 
to  us  brighter  than  when  the  nnga  were  MM* 

Mr.  HaTth,oD  being aaliad  whethet  hebadan 
remarks  to  m^  upon  Satnin,  nid,  that  tboep 
he  had  already  mentioned  the  matter  to  the  Dlisehi 
ot  the  Satnm  Seotirai,  he  might  well  <mll  the  atto- 
tion  ot  the  meeting  to  the  night*  ot  October  19  aal 
November  4  next,  when  obs^era  ahonldfaecatha 
alert  to  observe  the  transits  of  the  shadow  ot  TitB 
acroaa  the  disc  ot  Satom.  There  Waa  reaQy  as 
need  testate  the  times  more  preciaely,  aatbeabadoT 
would  be  on  the  disc  for  nearly  six  hours,  and  jsit 
during  the  time  when  the  plaaet  might  tw  obsarraUi 
in  Europe ;  but  he  would  mention  that  the  absdsT 
would  be  near  the  central  meridian  on  Oct.  19  sbmit 
I8h.  Q.M.T.,  and  on  Nov.  4  about  I7h.  G.M.T., 
when  its  co-ordinates  in  retereace  to  IwthaiBCJ 
the  disc  ahould  be  carefully  measured.  On  the  li< 
occasion  the  earth  woold  be  on  the  north  side  ol  ths 
ring,  while  the  sun  was  still  on  the  south  sdo,  n 
that  the  ring  would  appear  00  the  disc  as  a  du 
linn  Bsfore  the  transit  on  November  1,  howsw, 
the  eon  would  have  lighted  up  the  north  face  of  ths 
ring,  and  it  would  depend  very  much  on  the  ms(ii- 
tude  of  the  shadow  what  pheuomeua  would  leaUj 
be  visible.  He  hoped  observers  would  cantoDy 
note  and  sketch  what  they  did  see,  and  would  prora 
themselvea  worthy  to  belong  to  the  British  Aitro- 
Domical  Association. 

Mr.  Maunder  said  that  the  recent  partis]  soliT 
eclipse  afCoided  a  phenomenon  which  might  iUsi- 
trate  the  view  that  the  white  spot  in  contact  wiUi 
the  ahadow  on  Saturn's  Ring  was  a  mere  contnit 
effect.  The  surface  ot  the  tun  at  shown  no  the 
photographs  appeared  much  brighter  in  the  imnu- 
diate  neighbourhood  of  the  limb  of  the  moon  than 
anywbere  else.  The  effect  was  a  very  noticsabia 
one,  and  if  oontraat  could  give  rise  to  snch  so 
appearance  in  a  photograph  of  an  echpae,  it  seemed 
highly  probable  that  it  could  account  for  thii 
supposed  white  apot  on  Saturn's  Ring. 

I^e  President  asked  if  any  member  had  observed 
a  pheoomeuon  he  had  frequently  notioed — namdy, 
two  horns  of  light  at  the  junctioD  ot  ths  limlaol 
the  moon  and  the  sun  dormg  an  edipae,  snggestiDg 
the  idea  of  a  very  alight  atmosphere  on  the  nuoB. 

Mr.  Wardale  replied  that  both  hs  and  his  artar 


but  that  the  two  horns  of  light  eeen  by  Captsia 
Noble  and  othen  during  a  aolu  eclipse  were  das  to 
the  corona.  Referring  to  Mr.  Green's  and  Ur. 
Freeman's  papers  on  Saturn,  he  (Mr.  Wealej) 
would  like  to  inquire  what  colour  they  woud 
represent  the  plaaet  to  be  F  It  appeared  to  him 
that  the  square  ahouldeted  eff"'  -^'-'-  "—->-' 
had  described  waa  the  result  ol 


if  the  dark  colour  ot 
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KmfiMioe  dani  las  results  de  M.  Schiaparelli  et 
r^^dita,  uoqm  one  forme  de  plus  en  plus  pittoresque, 
M   reprochas   quil  m*a  dcju  adresses  sL  ce  sujet. 
Paima  a  rappaier  que  cat  dcriTain  m*a  autrefois, 
Una    oes   colonnes,  accuse   de  gober^  en  quelque 
lorta,  lea  yaux   fermes,   toutes   les  nouvelles  de 
ICQaa ;  las  occasions  de  s*ef(ayer  bien  sincerement 
Kmt  trop  rares  pour  ne  point  en  faire  profiler  une 
Boia  da  plus  les  lecteurs  de  **  TE.M."  Ce  passage  de 
''F.R.A.S./'aeule  privilege  dederider  bien  desnonts 
Hist^ras  et  j*{nToqueraa  seulement  ici  le  temoignage 
i*im   illustre   astronome,  l*un  de  mes  plus   bien 
raUlaiits  correspondants,  qui  m*a  avouu  n*aroir  pu 
i*amp6ohar  d*an  sourire  pendant  une  joumee  sieUrah 
boat  antiere.    Je  crois  en  touta   smcerite  que  la 
BoaTel   article    de   "  F.B.A.S./'    aura    un   effet 
■nalogua,    mais    prolonge   oatte    fois   au  moins 
pandant  toute  la  aur6e   d'un  jour  aolaire  Mayeu. 
Un     autre     astronome     anglais^     la     Gapitaina 
N^oble,     qui    semble     en    j^trfaita    oommunauta 
A'id^as  avac    *'  F.R.A.S.,'*    avait   Juge  a  propos 
da  tomfier  il  la  B.  A.  A.,  Qas\B  una  de  see  damieras 
•teooas,  avao  un  plalsir  contenu,  qu*un  astronome 
da  Gontinant  ayait  d^montre  rezactituda  da  la 
p£rioda  de  Da  Yico.    Parlez  de  la  sorta  solaonaUa- 
■Mnt  avant  I'apparition  du  m^moira,  snr  on  simpla 
bniit,  c*ast,  pour   la  moins,  montrer  un  looaole 
lent  &  aocueillir  les  nouvelles  qui  caressant 
lent  sea  propres  aspirations.    Ainsi  proc^de, 
i  '*F.B.A.S.,"  et,  ayant  d  peitie  lu  ou  comprit 
ImpUces  qWil  a  tout  lea    yettx,    il  r^diga   dans 
*'r£.lL"  un  compta  rendu  oii,  pour  ce  quioon- 
ovna  la  fond  da  la  question,  il  y  a  beaiteoup  tPiH' 
mfmeiitudet,    Ja  n'aurais  aucune  peine  d  le  prouder ; 
ja  ma  contanta   de  laisser  les   lecteurs  se 
r  laur   opinion    aux-m^mes,    pourvuqua   ce 
■lit  aaolamant  par  les  documents  autnentique  et  en 
aa  tanant  aucun  compte  de  la  chronique  en  question. 
Ja  dois  au   moins   legitimer  cette  restriction  par 
qaalqaea  examples.    *'F.R.A.S.,*'  ignorant  appa- 
naament  tons  les  usages  de  Tespece,  parait  trouver 
riDgalier  que  le  travail  ait  cte  soumis  k  des  oom- 
■iaairaB  avant  son  impression;  il  trouve  encore 
floa  Strange,  que  le  memoir  paraisse  precede  des 
appcnrta  da  ces  commissaires ;  voici  un  mot  d*ex- 
pboMion:    si  nos  rapports  precedent  le    tir6   k 
party  ce   ne   peut-etre  que  selon  le  vcou  exprime 
oar    M.    Niesten     lui-meme     qui     aura     voulu 
ioylginaiit     rlunir     en     une     brochure     toutes 
Isapitoa  relatives  &  la  question ;  cette  resolution  de 
IC.  lYi^stan  sera  approuvee,  hautemeut  louee  par 
ions  lea  laotaurs  impartiaux.    Mais  voici  bien  une 
KMitve-T^t^  ^datante;  mon  honorable  et  savant 
loofrdre.  M.  Folie,  dans  son  rapport,  est  bien  loin 
U  pronua  purti  poor  M.  Schiaparelli,  il  ne  cache 
lomt  aa  fljmpathie  pour  Topinion  de  M.  Nidsten, 
L  T»  jaaqu*4  dirb  que,  malgre  Tautorite  du  savant 
!•    Mllaii,  una  saule   oba^ation   incontesUe  du 
de  oalles  qua  cite   M.   Niesten  sufi&rait  il 
Mr  ropinion  de  M.  Schiaparelli,  et  il  con- 
wL  pan  la  question  oomme  jugde  qu*il  mani- 
Pintantion  da  faire  poursuivre  cette   ^tude 
a  noaTel  obaervatoira  d*Uccle.    £t  savez-yous  oe 
mm  *'  F.BJLS.*'  a  entendu  de  oes  paroles  de  M. 
fdUa  P    Poor  lui  la  Directeur  de  rObservatoire  de 
Idsiqao  contidere  ioute   difference   d'opinion  avec 
limlSeniapareUif  toute  eontrediction  avee  ce  savant  d 
*t§mi  Sun  jet  detpierres  lance  a  V  image  d*un  eaint ! 
Et  toot  la  rasta  est  k  Tavenant. 

X*adoptant  paa  la  maxime  pratiquee  par  les 
jommaa  da  soianoe  an  ^^ndral,  car  la  gdndraUte  se 
Hitiagaa  par  one  certame  toMranoe  et  une  oertaine 
wutg&ui  da  vuet,  maxime  qui  presorit  de  fermer 
«ay«nzsarles  opinions  religieues  oomme  sur  les 
aonTietkms  politiquaa  das  ooUbgues,  '*  F.B.A.S.," 
aSeotkmia  da  lancer  de  petites  pierraa,  k  oe  point 
3#  Tua,  snr  la  t^ta  de  ses  adversairea  du  moment ; 
MNEVont  Ton  rencontre  dans  sa  prose  les  mots 
wmntp  miracle,  aussi  souvent  que  certaines  autres 
■■|iii«ifniisniniti1imtiixiiiin,tii]l(iiiij^iiii "  tnare'sneat," 
ftou— expraasiooa  qua,  pour  sea  ecnts,  sont  T^quiva- 
Iflnft  d^una  signature,  at  qui  suffiraient  k  le  faire 
innonnattm  m6ine  sous  un  autre  pseudonyme.  Je 
U^algKcdb  da  faire  id  la  hors  d'oDuvre  de  laisser 
■itvOYoIr,  an  quoiqua  oe  soit,  mon  opinion,  oomme 
bd,  flor  oaa  sujats;  mais  je  me  manage  cette 
Imiaition  DOor  preparer  insansiblement  le  ^teur  k 
Dttta  tarrifianta  revelation  que  la  foi  que  fai  en  J£. 
Sehiaparelli  eerait  mieux  en  situation  vie-d-vis  des 
mUraelsB  de  Lourdes  !  Yoila  bien  le  style  de  mon 
hooomUa  contradicteur ;  les  lettres  **  F.B.A.S." 
■Maqoataiant  qu*on  sanrait  encore  que  c*estlui. 

J*mi  dit  at  je  r^p&ta  anoore  id  que  pour  r^ussir  k 
uUiMtafaf  la  prisanoa  daa  caoaux  da  Mars,  il  faut  la 
fm  0t  de  pau  la  volonte  de  voir,  Ce  mot /oi  a 
4imO!U  la  suscaptilrilite  du  ooUaborateur  de 
**  1*ZLM.,"  at  soffit  pour  amanar  malgr^  lui  sous  sa 
ploflaa  one  allosion  £  la  foi  Catholiqua,  qui  n'a  rien 
a  Toir  ici  Dooplua  qua  las  p^lirinagea  da  Lourdes ; 
''  F.R.A.S.,"  aa  fond  doit  oomprandre  parfaite- 
mnft  le  aaoa  da  la  phrase  qua  j'ai  employ^,  quoique 
toote  azplioation  sont  id  man  suparflue ;  ja  donnerai 
eap— dant  rintarpratation  suivanta  qui  n*apprendra 
ziflB  MIX  aatronomas :  1^  soiant  deux  observa&urs  A  at 
Ba^  nopoaant  da  verifier  la  ddoouverte  des  canaux 
da  Ittia ;  2"  A  a  la  foi,  n'an  d^plaise  a  "  F.R. A.S./' 
at  la  dMr  oa  m^ma  la  volenti  da  voir; 
S*  B  n'a  pas  la  foi,  il  considdra  las  canaux 
pvodnit  de  rimagination  at  paut-^tra  na 


nourrit  il  pas  un  bien  vif  d^sir  de  voir  sombrar 
cette  id^'O  preoon^ue;  4°  supposant  que  B,  soit 
**  F.B.A.S.^' ;  5%  soit  ausd  Textreme  difficult^  de 
r observation  qui  rend  la  constatation  dont  il  s'a^t 
tres  penible.  Qu'  arrivera-t-il  ?  B  regardera  cinq 
minutes  et  ne  verra  rien ;  il  a  la  partie  celle ;  Je  ne 
vois  rien  !  les  canaux  n* existent  pas  !  A,  apr^s  cinq 
minutes  d'insucces,  ne  se  tiendra  pas  pour  battu,  et, 
grdce  d  sa  foi,  d  sa  volonte  de  voir,  perseverera  peut- 
etre  une  heure  durant :  a  ce  pnx  seul  on  pent 
esp^rer  un  resultat.  Voild  ce  que  j*ai  voulu  dire  et 
ce  que  "  F.B.A.S.'*  doit  savoir  aussi  bienque  moi. 
Ne  sait  il  pas  aussi  que  M.  Stanley  Williams,  u 
Burgess  RUl,  M.  Guillaume,  k  Peronnas,  M.  Scbos- 
berle,  au  Mont  EDunilton,  M.  Pickering,  k  Cam- 
bridge (**  E.M.'O,  ont  verifie  Texistence  des  canaux 
que  M.  Sduebarle,  M.  Williams,  et  M.  Guillaume 
en  ont  mdme  va  la  d^doublement  ?  II  oonnait 
aussi  la  oonfirmation  appoirt^e  par  M.  Perrotin,  do 
Nice :  il  passe  sur  tout  oela,  et,  qui  sait  ?  Pent-  dtre 
va  il  memo  juequ*  k  partaeer.  L*opinion  de  cet 
antra  adversaire  daaoanaux,le  Capitame  Xoble,  qui 
pretend  ^temellamant,   qui  va  rcpdtant  partout 

2na  M.  Sdiiaparalli  a  annonc^  la  disparition  de  la 
libve  alors  qua  cette  mt^me  Libye  etait  restde 
visible  au  Mont  Hamilton.  Qu'on  me  permette  de 
le  dire,  c'est  Id,  un  ^*mare*s  tiest**  vraiment 
remarquable.  Jamais,  Jamais  M.  Schiaparelli  n'a 
annonce  la  disparition  de  la  Libye;  que  M.  Noble 
prouve  son  allegation  si  oda  lui  est  posuble.  Or 
c*est  Torigine  &  sa  m^fiance  a  Tegaid  des  r^ultats 
de  Milan,  k  jugar  par  la  passion  avec  lequelleil 
s'en  va  propaseant  partout  cette  erreur  flagrante. 
Comme  conclusion  et  pour  nous  r^sumer,  nous 
oroirions  la  cause  de  rastronome  de  Milan  bien  pres 
d*£tre  gagnee  si  M.  Green,  invoquant  le  seoours  que 
se  prdtent  mutuellnaent  toutM  les  branches  du 
savoir  humain,  n'avait  recemment  cherohe  ausd  2i 
^branler  la  oonfiance  en  M.  Schiaparelli,  en 
invoquant  k  Tappui  de  son  incredulite  les  principes 
de  rart  dont  u  est  un  repr^sentant  des  plus 
autoritds.  F.  Terby. 

A  LONa  APOLOaT  FOB  A  LITTLE  SLIP. 

[32495.]— In  the  issue  of  the  "  E.  M.*'  of  the 
26th   ult.,   I   observe    that    your    correspondent 
'*F.B.A.S.*'    has   devoted   some   portion   of  his 
valuable  time  and  of  your  valuable  space  to  my 
humble  self,  by   directing  attention  to  a  letter, 
which  appeared  above  my  name,  in  our  local  press, 
on  the  oth  ult.,  relative  to  the  pending  annular 
edipse  of  the  sun  predicted  for  the  following^  day. 
It  was  my  misfortune  to  make  a  lapsus  calatni  m  the 
transposition  of  the  words  east  and  west,  as  it  was 
also  my  misfortune  not  to  detect  the  slip  until  it  was 
too  late  to  correct  it.    However,  the  veriest  tiro  in 
astronomical  matters  must  have  at  once  seen  that 
it  was  a  mare  slip  of  the  pen;  and  "F.B.A.S.'' 
need  not,  I  am  sure,  suffer  the  slightest  uneasiness 
as  to  llie  chance  of  anyone  being  led  out  of  the 
orthodox  track,  on  the  question  of  the  direction  of 
the  path  of  our  satellite  in  the  heavens,  by  anything 
which  mav  have  appeared  in  my  letter.    In  our 
own  dtv,  1  am  happy  to  say,  we  have  some  astro- 
nomical   talent,    not    very    vastiy    inferior    to 
that    of    your    unquestionabljr    talented    ooira- 
spondent    '*  F.B.A.S.,"    and    it    is    quite    dear 
that  my   lapsus  calami    did  not   here    interfere 
much  with  rest  or  appetite,  otherwise  my  letter 
would  doubtiess  have  recdved  some  attention  in  our 
local  papers,  and  I  cannot,  therefore,  say  that  I  am 
altogether  obliged  to  your  able  correspondent  for 
haviog  given  quite  so   much  prominence  to  my 
name,  in  a  paper  having  such  an  immense  drou- 
lation  as  the  Enqlisb  MscHAino,  a  paper  which  is, 
in  fact,  read  all  over  the  world,  on  such  a  miserable 
puerile  point  as  a  trifling  slip  in  an  item  of  cor- 
respondence which  appeared  in  a  provincial  paper. 
It  is  within  my  reo(^ection  that  '*  F.B.A.S."  has 
himself  ere  now  been  corrected  by  some  of  your 
oorrespondents,  and  on  certainly  more  than  one 
occasion.    Mumcuium  est  err  are,  but  *'  people  who 
live  in  glass  houses,*'  &c ;  and,  in  conclusion,  I 
would  only  say  to  **  F.B.A.S.*'  that,  as  absolute 
aoouracjT  ought  to  be  observed,  even  by  critics,  he 
might— in  nferzing  to  myself  and  to  my  letter — 
have  given  my  proper  name,  which  is,  as  I  appended 
it  to  the  letter  m  question,  not  Bedfem  KeUy,  but 

Wm.  Bedfem  KeUy. 
Hon.  Sec  Ulster  Astronomical  Society. 

Belfast,  July  2. 


name  of  common  sansa,  are  "  powerful  "  refleeton, 
and  how  can  you  convey  anything  from  them— 
whether  "  powerful "  or  not— by  means  of  wirea 
which  are  misnamed  *'dectric'^'?  Perhaps  Mr. 
Eldridge  will  give  his  ideas  some  definite  shape,  and 
perhaps  Mr.  Edison  will  also  exploit  his.  The  fol- 
lowing letter,  by  "A  Constant  Buyer  of  the 
*  E.mT'  "  is  very  mudi  ad  rem.  What  is  the  usa 
of  the  phonograph,  and  what  will  be  the  use  of  tha 
kinetograph,  assuming  that  the  descriptions  of  it 
are  accurate  P  Who  will  rig  up  a  screen  to  see  an 
opera  or  a  play  in  his  dtting-room  ? 

Nazi.  Dor. 


[32496.]— It  seems  to  me  that  Mr.  Edison  must 
suffer  muchly  from  the  *' greatness"  which  has 
been  thrust  upon  him.  Would  it  not  be  as  well  if 
some  of  your  correspondents  waited  to  see  what  the 
kinetograph  can  ao  before  claiming  prior  in- 
vention? So  far  as  I  understand  the  matter,  it 
seems  to  me  that  what  Mr.  Budge  (p.  406}  says  has 
noting  whatever  to  do  with  it,  though  it  may  be 
quite  true  that  "  life-like  effects  on  a  screen  "  were 
produced  some  years  ago,  as,  if  my  memory  serves, 
uiey  were  at  the  Polyteiohnio  when  I  was  a  boy. 
The  remarks  of  Mr.  Eldridge  Cp*  406)  are  ludicrous. 
His  idea  was  to  convey  by  "  powerful  raflaotors 
from  mixiozs  by  electric  wiraa,"  kt.    What,  in  the 


MB.    SLADB    AND   HIS    DBMOKSTBA* 
TION,  '<  OK  THB  SANDS." 

[32497.]—"  F.B.A.S."  remarks :  "  Without  at- 
tempting to  disparage  Mr.  Slade*s  demonstration  of 
the  character  of  the  moon's  path  in  her  orbit,  aa 
referred  to  the  sun  ....  I  would  humbly 
venture  to  submit  that  in  a  letter  of  my  own 
(69827,  p.  307.  Vol.  XVin.)  I  showed,  in  th» 
succinct  form  of  a  single  paragraph,  everything  that 
your  correspondent  occupies  three  colunms  and  a- 
half  in  explaining."  Thu  is  really  a  disparsginff 
and  i«i«iA>iifag  statement.  All  that  *'  F.B. AlS." 
shows,  is  the  fact  that  the  moon's  path  from  last  to 
first  quarter  is  concave  to  the  sun,  and  this  he  doea 
very  dearly  with  the  aid  of  a  simple  diagram  and 
some  half-dozen  lines  of  lettei^nress.  But  my 
diagram  gives  the  path  of  the  moon,  drawn  to  soale, 
for  an  entire  lunation,  showingits  poution  in  ita 
orbit  for  every  twdve  hours.  The  aooompanying 
letterpress  occupies  one  and  a  half  (not  three  and  a 
half)  columns,  and,  in  addition  to  describing  fnllr 
and  simply  the  method  of  construction,  deals  with 
the  moon's  axial  rotation  and  libration.  I  therefore 
repudiate  the  insinuation  that  I  have  been  guilty  of 
verbonly.  I  haTO  purposelv  gone  into  details  and 
introduced  the  Nautical  Almanac,  so  that  intelli- 
gent seamwi,  as  well  as  amateur  astronomers,  might 
find  no  difficulty  in  mastering  the  subject  for  them- 
sdves.  My  object  is  to  mske  ^uite  dear  to  othera 
what  I  understand  myself,  and,  m  view  of  the  npid 
accession  to  the  astronomical  sodeties  of  the  rising 
generation,  not  to  fall  into  the  error  of  crediting 
them  with  knowledge  which  they  do  not  possess. 

Perhaps  "  F.B.A.S."  will  pardon  me  if  I  take  up 
a  few  more  lines  of  your  valuable  columns.^ 

Last  Friday  morning  an  astronomical  frimd  and 
I  describing  a  drde  of  343f  in.  radius  on  Filey  sands, 
laid  down  mmi  the  N,A.  a  portion  of  the  orbits^  df 
the  earth  and  moon  round  the  sun,  oommencixig 
with  Jan.  10.  1891,  and  ending  with  March  25^ 
1891.  We  indicated  the  pontion  of  the  earth  in  her 
orbit  by  holes  in  the  sand,  and  the  ^doid  path  of 
the  moon  l^  a  line  of  matches.  The  curves  in 
moon's  orbit  were  beautifully  exhibited.  I  would 
suggest  that  amateur  astronomers  should  utilise  tha 
sands  this  summer  for  the  sama  purpose;  and  if 
they  do,  I  humblv  venture  to  think  a  paragn^ph  of 
six  lines  will  not  ndp  them  mudi — ^i.e.,  if  th^  are 
as  much  at  sea  on  this  subject  as  it  appears  8om» 
astronomers  are.  H.  P.  Slade,  F.H.A.8. 

THB  ADDITION  OF   OANB   STiaAB  TO 
UALT  WOBTS. 

[32498.]— Thb  method  employed  by  the  Somarset 
House  authorities  is,  I  believe,  the  second  men- 
tioned by  Mr.  Wilson  (letter  32484) :  polarising  %. 
wort  before  and  after  treatment  with  invartasa, 
which  body  is  said  to  invert  the  cane  BOfPU^  alone, 
leaving  the  other  sugars  unaffected.  TniB  is  th» 
process  given  in  Mr.  Hooper's  work  on  Brewing, 
and  he  is  one  of  the  Somerset  House  chemists.  lb 
the  case  of  a  mixture  of  pure  sugars,  it  would  be  » 
difficult  matter  to  estimate  a  small  quantity  of  oana 
sugar  to  half  a  percentage,  whiUtin  a  malt  wort 
the  difficulty  is  immensely  increased  by  the  nitro- 
genous constituents,  which  are  continually  under- 
going change  during  tiie  mashing  process,  and 
aboiuthe  action  of  which  on  the  polarimeter  wa 
know  next  to  nothing.  There  is  also  the  difficulty 
of  being  sure  that  the  small  samples  usually 
taken  for  experimental  purposes  adequatdy  reroa- 
sent  the  bulk,  a  point  on  which  I  have  grave  doubts. 
Mr.  O'Sullivan  gives  the  amount  fo.  cane  sugar 
found  in  malt  as  varying  from  2'8  per  cent,  to  6par 
cent. ;  conaequentiy  the  amount  of  cane  sugar  found 
in  the  Stockport  wort  was  Just  within  the  limits  of 
probability.  Personally,  1  should  be  very  sony  to 
swear  to  such  a  small  quantity  as  |  par  cant,  of  cana 
sugar  in  a  wqrt,  and  if  the  Sameraet  Houia 
authoritiea  pursue  this  course,  they  wiU,  sooner  or 
later,  find  tiiemsdvea  in  the  invidious  position  in 
whidi  they  have  found  themsdves  before  this.  Id 
cases  of  disputed  food  analysis  referred  to  them. 

W.  J.  Sykaa,  2C.D. 

LAMP  OHIMNBYS  AND  GLASS  WABB. 

[32499.1— OuB  friend  "  Glatton's  "  letter  (p.  406) 
is  mteresnng,  especially  as  it  adds  another  instance 
to  the  unbeoonung  behaviour  of  glass  ware ;  but  I 
am  afraid  that  the  experience  of  the  "  housewives  ** 
he  mentions  cannot  oe  reodved  as  sdentiflc  evi« 
denoa.    My  battar-half  haa  baked  the  china^yt  for 
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bonn,  nod  boi]«d  tlif^ni  aa  described,  often  ftnil 
often ;  but  itill  they  ■'  go-"  I  fancy  'tutt  the  gluBU 
which  don't  "  go  "  after  the  IxiiiiDg  would  not  haTo 
"gone"  if  they  had  not  T>cea  boiled  ;  but  that  ie  not 
the  poiot.  What  I  want  to  get  at  i>  mme  poiribla 
eipUnalion  of  the  fact  that  lamp  chimneya,  after 

unceremonious  manner— wilhoat  the  ilighl«t 
wuniDg.  Some  of  the  cannmonert  chimneye, 
neitheT  baked  nor  bailed,  lant  for  mootba  :  others 
boiled  in  exactly  the  maDaer  described  by  "(jlat- 
toD  "  but  tor  a  time,  and  then  enddenl;  crack. 
ClMily  annealing  has  something  to  do  with  the 
diuability  of  the  chimneys;  but  the  pnzzls  (to  me, 
at  least)  is  that  they  ihould  •ometimei  laat  aa  laog. 
and  then  break  np  the  acquaintance  just  aa  they  are 
b^inning  to  be  trusted.  I  do  not  think  the  tem- 
psTatme  of  boiling  water  cod  do  much  in  the  way 
of  ■Dneoling  glass,  and  prefer  putting  the  chimneys 
into  the  oren ;  but  atill  Uiey  crack.  What  has  be- 
come of  that  baldened  oi  tempered  glass  ?  It  eeemi 
to  haTS  gone  quite  out  of  fashioa.     Saml.  Say. 

LASP  AOOIDSNTS. 

[3'2.}00.1— The  EsoLiaa  Uzcauia  19tli  June 
most  kindljr  puttlishsd  a  short  msmo.  by  me  on 
petfoleom,  in  which  I  stated  that  if  it  wen  cold  to 
the  fiogert,  it  wonld  not  readily  take  fire ;  but  if 
waim,  it  would  take  flrs  instsiitly.  HaTing  for 
tnany  yean  noted  the  awful  deatructiou  of  life  and 
property,  almiwt  of  daOy  oocnrrence,  from  the 
acodvntal  OTertDming  of  mineral  oil-lamps,  I  set 
tny  ingenuity  to  discorer  a  remedy,  and  now  I 
claim  for  m^  labour  a  nicceM  deaerriDg  ersry 
Dotio^dnca  it  ii  most  real  and  effectiTe. 

On  finding  "TUlouiised  flbre"  to  be  an  exceed- 
ingly tongh  material,  impervious  to  meet  things, 
incloding  oils,  and  the  moat  effective  obstmcter  to 
the  paaaage  of  heat  known  to  sdeoca,  T  tested  it 
for  wick-tubes  ;  and  ou  finding  it  most  effective  in 
•evarj  waj.  I  obtained  a  "  pat«nt,"  dated  16  June, 
1890,  which  is  now  very  proteetiie  against  infiiuge- 
■Dsnt  for  years  to  oome. 

To  all  Uie  lamps  that  I  showed  in  the  HilitaiT 
Exhibitaon  of  last  year,  I  adjusted  my  "  vulcanised 
dbra "  tubes,  and  in  recognition  ol  their  great 
merit,  "the  sdeaee  committee"  oonlarred  on  me 
the  hononr  of  "  the  di^ma  of  merit." 

Now  for  a  few  tellmg  words— short,  sharp,  and 
to  th«  point.    Mineral   oils   are   apt  to   be  the 


T2?  F.  Well,  then,  after  two  hours'  boming  with  a 
irait  wUk-tiiht,  the  temperature  of  the  oil  in  the 
lamp  reeerroir  may  increase  by  20°,  30°  F.,  or  more 
defrresa ;  tliQB  brinsing  it  up  to  the  aitreme  danger 


As  I  was  a  pupil  of  that  highly  inteilectnal  van, 
Michael  Faraday,  perhaps  I  can  reason  jiat  a  little : 
BO  tor  the  benefit  of  my  fellow  coontrymen  I  urge, 
disoard  all  mineral-oil  lamps  fitted  with  milai  wick- 
tubes  and  adopt  vulcanised  fibre  wick-tubee.  since  thej 
keep  the  oil  cold  to  the  fingers  ;  or,  in  other  words, 
they  never  add  even  five  degrees  (6'  F.)  to  the 
boming  oil—erge,  thtj  are  really  '  >  safety  tubes.' ' 

In  practical  iUustration  I  have  it  on  record  in  my 
diary  that  petroleum  at  G4°  F.  increased  its  tempera- 
ture during  only  two  hours'  burning,  as  follows: 
With  brass  wick-tube  to  88°  F.,  increase  24°  F. : 
-with  vnlcaniasd  fibre  tube  to  K°  F.,  iocreBse  4*  F. 
— i.e.,  20'  cooler. 

Kow  the  official  report  open  before  me,  dat«d 
Home  Oflice,  SSth  April,  1S90,  shows  that  ~  " 
aoddents,  as  many  as  13  occurred  with  oil  ■ 
heated  to  the  average  temperature  of  84°  F  . 
greatest  heat  named  CieinK  IIO''— viz,,  at  Ovingdoa 
Gardens,  the  late  Lord  Romilly's  house  that  was 
lately  burnt  down,  and  in  which  he  lost  his  life  by 
the  npeettiog  of  a  mineral-oil  lamp. 

J.  D.  Shakeapear, 
Colonel  late  R  A.,  &c.,  A.M.Inst.C.E, 

26,  Great  George-street,  S.W, 

WINDMILLS. 

[32S01.]— I  THIHE  Mr.  H.  Morgan  (letter  32470) 
haa  spoken  rather  gtronglv  against  the  revival  of 
windmills.  Of  course,  aa  he  says,  a  steady  wind  ia 
wanted;  but  how-- -■"•--* '  —'-' 


,   SL  any  mm,    u>   haVB  got 

un  pretty  well.  I  do  not  think  myselt  that  wind- 
motors  will  ever  compete  with  electricity  or  steam  ; 
bat  wind  has,  aa  everyone,  I  think,  wiU  acknow- 
ledge, one  "  great "  advantage,  and  that  is,  it  oosta 
nothing  to  make  it  do  its  work.  There  is  a  wind 
apparatus  used  for  pumping  made  by  Picking, 
Hopkins,  and  Company,  sketch  of  wtdch,  I  am 
a&aid,  would  take  op  too  much  of  the  voluaUe 
■pace  m  ths  Ekoush  Mecbakic. 

C.  a.  K.  Bonuett. 

HI8T0BI0AI,  I.0aOMOirVB. 


Messrs.  Csnnicboel  and  Co.,  of  Dundee,  and  placed  I  ai 
upon  theDitndeeandNewtyleIlailway,Seotember,  I  1, 
1833,  named  Lord  WhamcliSe.  The  cylinders  were  3< 
llin.  diameter,  18in.  stroke,  and  the  dnving-whsels  m 
4ft.  6in,  diameter.  Your  readers  will  observe  that  b 
the  engine  is  provided  with  a  "  bogie,"  this  engine 
and  two  others  upon  Qie  same  rulway  being  the 
Ordy  bogie  eiisinee  in  use  In  this  country. 
Ldceater,  June  27.  "    "'■-— — 


on  a  n«  wiuoqi  ou,  sou  Km  uw  iwk 
■a  and  knowledge  oaimot  yet  point  ovt  t 
of  making  beaiinn  that  ara  not  imponl 
I  oil  film,  and  lo  umg  at  Ilia  woporbon  d 


BALL    BBABINeS. 

]— Mh.  SHiiESPEiU,  in  my  opinion,  is 
yet  wrong  in  his  theory  of  the  above,  and  I  would 
refer  him  to  the  earliest  type  of  tbs  present  system 
of  ball  bearingB- viz.,  the  grindstone  with  friction 
wheels.  From  this  the  revolution  passed  through 
many  stages,  notably  into  the  form  of  friction- 
rollars.  thence  to  halls  or  spheres.  It  is  quite  right 
that  the  preeent  ball  bearings  of  gM>d  make 
have  no  lateral  thrust,  and  then  cornea  in  the 
friction- wheels  of  the  original  grindstone.  I  am 
notable  to  say  from  pencaoal  knowledge  whether 
Mr.  Shakespear  is  right  or  wrong  in  his  statement 
ipectiva  preaorsB  on  the  balls,  and  tbere- 
___une  him  as  correct.  But  wliat  ia  to  be 
understood  by  "  bind  "  ;  and,  as  a  user  of  parcel 
bearings,  1  have  never  found  them  bind  or  seise, 
uideea  the  surfacee  ran  diy  and  expanded,  due  to 
the  rise  of  temperature.  As  a  practical  euBineer  of 
many  years'  standing,  I  cannot  agree  with  him  that 
the  reason  why  engines  are  not  fitted  with  ball 
bearings  is  that  of  the  expense.  1  cannot  odrr^it 
this  aa  correct.  My  experience  of  building  loco- 
in  contact  with,  say,  the  crauk-ahaft,  must  hear  a 
known  proportion,  or  heating  will  eusue.  If,  there- 
fore, ball  bearings  were  fitted  to  the  main  journals 
of,  say,  a  I090.,  it  would  need  so  many  rows  of  balls 
that  the  beanng-caae  would  he  far  too  loog  to 
be  got  inside  the  frames  between  the  crank-throw 
and  ttie  wheel-boss.  It  may  be  said  :  But  with  out- 
side cylinders  there  would  be  room.  Then  the 
eccentric  sheaves  would  be  so  far  from  the  frames 
that  direct  driving  of  the  valve- spindles  would  be 
impossible.  All  t£ese  difficulties  arise  from  the 
fact  that  to  carry  a  given  weight,  a  given  bearing- 
surfsce  mini  be  employed,  A  loco,  and  a  bioyoio 
are  not  parallel  cases,  insomuch  that  the  weight  to 
be  carried  differs,  and  as  it  would  (assoming  other 
snged)   t"    ' "'"'"    — ■    -'   - 


..  .  surfaoe  to  tlie  wdght  ara  proMmnaini 

there  is  no  difficult  u  makiog  ttte  <ul-Um ^ 

and  hmce  the  nearest  a^^caoh  to  bictiodai 
motion.  The  considnatioa  of  Um  «il-Slm  iaotf- 
side  the  present  inquiry,  and  I  les^nttiriiaa'  ' 
beoansB,  as  I  ouderstand,  our  tiiaid  ii  an  ant 
himself,  and  therefore  knows  sU  about  bbA 
matters  well  mough.  On  a  binole  orothsU 
vehicle  I  am,  from  daily  nsa,  fallj  aatadad  M 
ball-bwings  run  wsieat.  But  there  is  the  atta 
question  I  nave  briefiy  touched  On — viz.,  the  iria- 
tian  of  Eurfaoe  to  preasure.  Tnlsaa. 

THB  COST  OF  ELEOTBIO  I.iaHIIXa 
[32504.]— It  is  interesting  to  leam  (p.  Wl}  M 
the  authority  of  Mr.  Preeea,  that  then  can  ba  "■ 
■hanky-puiky'  with  their  acoonnta,"  msanul 
weaume,  the  accounts  rendered  to  tha  Boan  i( 
^de  hj  the  electric  lighting  oompanisa:  Ml 
'"  -  -• '---Tst  sbU  to  have  aome  dA* 


kilo-n 

Flffirnvi  or  data  is  that  .„„ 

of  the „_ 

that  the  price  stated  ia  manly  fei 

cost  of  production  f  Ohvionaly,  where  coala  ad 
little,  the  kilo- watt  lean  be  aapplied  atalovt^ 
andue  4id,  in  ITewcsstle  may  pay  ;  but  I  noleU 
even  according  to  Mc.  Fniece  (aa  reported),  I 
amounts  to  "Id,,  and  even  Sd.  in  London.  Vtltl 
want  to  knowia,  how  do  the  bills  flnireoataae» 
pared  with  gas?  It  ia  all  very  well  to  taQ  nitU 
the  electric  light  can  be   aupplied   for  8d.,  or  in 


iber  of  ball  races  to  get  them  all  of  the  same 
hardneea,  a  time  would  very  soon  come  when  the 
greater  part  of  the  toad  would  be  carried  on  a  smalt 
proportion  of  the  balls,  I  do  not  thiuk  that  ball- 
bearing are  therefore  practicable  for  loco,  engines, 
or  any  large  steam -engines.  Id  my  experience  I 
have  never  met  with  counter-straps  carried  in  ball- 
hearings  or  railway  waggons  either  aa  applied  to 
their  axlce,  and  the  apphcatiou  of  ball-hwuings  to 
lathes  and  drilling-machines  is  so  very  limited  that 
I  do  not  take  them  into  consideration.  May  I  ask 
Mr.  Shakespear  if  he  has  ever  seen,  say,  a  12in. 
oentre  lathe  made  by  any  well-known  English 
maker  fitted  with  tiall-thrust  bearings,  or,  still 
further,  a  railway  wheel  turning  lathe  fitted  with 
such? 

I  cannot  see  where  Mr.  Shakespear's  argument 
lies  as  to  a  parallel  bearing  |ia.  diam.,  liu,  long, 
running  1,500  miles  without  the  oil  squeezing  out. 
Surely  ne  would  not  expect  any  sensible  rider  to 
travel  1,500  miles  with  one  oiling-np?  Now,  I 
have  myself  tnvelled  over  2,000  miles  on  a  plain 
V — : —  Tjn  ijy  2in.  long,  oud  never  had  any 
binding,  because  I  oiled  □]>  every  30  to 

utmost;   nor  did  these  bearings  ever  run 

hot.  Engineers  know  by  experience  that  bearings 
double  their  diameters  m  length  run  practically 
perfect  aa  far  as  coolness  and  minimum  of  wear 
J     T4 .-.  g^j,  jjgg  uj^  baU-bearinga 


6d,  per  kilo-watt ;  but  what  do  the 
bills  say  aa  compared  with  those  focgas?  Io» 
not  follow  Mr.  Freeoe  in  his  statement  as  iDfil 
saving  at  the  Savings'  Sank  Departmeot,  blitl* 
notothat  he  acknowledges  that  the  electric  K^ 
does  ooat  more  even  there,  after  allowing  f«  M 
extra  work  performed  "per  bead  per  oitniB. 
whatover  that  may  mean.  Is  there  not  one  a»it 
of  the  Ekoush  MBcniSlo  who  can  give  ddldl 
information  on  the  subject  ?  We  know  what  8i 
units  are,  and  the  rates  they  are  supplied  at ;  U 
how  does  the  eleotrio  light  shape  when  coi^aat 
with  ns-bills?  I  do  not  pretend  to  ondanMi 
what  Mr.  Pieece  can  mean  by  the  "  potantitl 
point  of  view.  It  ia  simply  a  ^ueation  of  eooBSBT 
and  convenience,  and  I  should  tike  to  be  infonnil 
how  the  electric  light  can,  by  any  poabilitr 
(taking  the  photometric  standard  as  a  test],  t> 
cheaper  than  gas  as  suf  plied  to  consumers  ? 

—TO   "BABLSWOOD 


[32505.1— Thanks   for    promise   _. .,-.. 

of  American  lathe  for  watch  wdA.  At  tks 
same  time  I  have  become  prejudiced  agiiiil 
foreign     tools ;    but   then,     mAortonately,     Ihaa 


lathe 


work  :  there  is  the  English  maudnd, 
with  faoe-plato  (which  is  a  permanent  fixture),  aal 
slide-rest— no  msetiiig  centre.    The  Sirisa  tools  M 
a  little  better  in  this  reepoot,  yet  too  daborata,  csa- 
sidering  the  little  use  they  can  be  put  to,  no  jfo-   1 
vision  tor  chucks,  or  taming  arbors  between  anlna    I 
The  cUef  objection  I  have  to  Amerioan  lathas  Ii 
high  price,  aod  too   oomnlicated.    Why  have  ti«    ' 
headato<is  ?  Is  it  imposaibls  to  have  tha  faoa-liall 
to  screw  on  noae  of  mandrel,  and  alin^  nm  naf 
Instead  of  draw-in  spindle,  I  prefer  %  Uipti  bals, 
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r  in  nundnl  aaae  dt  a  ohuck  th&t  urews 
on,  tor  amkU  chucks,  centres,  ire.,  all  large 
k>  to  icreir  on  maadrel-uoie;  Ihe  Btep-chucks 
not  like.  It  is  esi;  to  tuni  a  siuk  with  s  ilide- 
in  a  piece  of  sheet  hniss  held  ia  the  doga 
Jig  pievioualf  msds  a  centre- mark  for  pnmp- 
e),  to  hold  a  wheel  or  Inrrel,  and  then  ihellac 
t  irhile  truing  holes ;  it  is  certain  to  be  true.  I 
d  like  to  He  the  man  that  cxiuld  rebtuh  a 
I,  top  ud  bottom,  alto  lop  and  bottom  halei 
imo,  and  the  barrel  be  upright  and  run  true 
.finiihed.  IhaTetrisd  it  with  theae  draw-in 
CM,  but  tailed.  I  thiuk  it  a  mistake  to  put  the 
■  of  opper  slide  of  rest  outside  :  it  imparts  a 
mrj  BOect  to  ontter,  on  turning  tlie  screw  the 
>d  waj.  Suppose  the  cutter  is  cutting,  and 
Din  the  screw  to  withdraw  the  cutter,  you  fiud 
^  (train  has  caused  it  to  taika  a  deeper  cut 

t  tha  most  abiurd  thing  about  these  lathes  is 
UMf  supply  no  Jacot  acceBsoiy  (or  ruuaing 
1  piTots,  and  yet  they  supply  one  (or  running 
pivots.  Now  then  lathes  are  (or  watohwork, 
dock-work,  so  that  you  must  possess  the 
azj  Jacot  tool  in  addition  to  one  of  these 
■.  In  nmning  in  a  cylinder,  say,  you  would 
n  to  do  part  in  the  lalhe  and  the  remainder  in 
TMot  tool.  That's  what  I  call  humbug.  I 
r  I  can  bear  others  in  the  trade  say  the  same. 
not  like  cast  iron  (or  these  lathes  ;  they  rust 
tiy  aayou  are  using  them,  with  the  breath, 
s  or  bronze  would  be  better. 
laTS  an  ambition  to  arrange  a  latbe  in  alami- 


_  .leof  mindrel, 

r  cant,  and  shoulder  ol  4.5  per  cent.  Would  it 
able  to  iarn'r  Face-plate  to  screw  on  man- 
DOM).  Is  the  seamlSBS  steel  tubing  advarlised 
Ub  for  making  a  good  hollow  mandrel  ? 


LATHB  MAITBSS. 
15060— Thb  "E.U.*'  contains  a  feast  for 
I  men  this  week.  "  M."  has  certainly  crowded 
ndcffful  amonnt  of  interesting  informition  into 
ECollaDt  paper  on  "  Lathe  Attaohmenta." 
ith  ngard  to  Lord's  taper  tuming  attachmeut, 
•amB  one  kindly  explain  what  is  the  use  o(  the 
dsdMf  The  use  o(  the  upper  one  shown 
mlj  it  eridont ;  but  what  is  the  under  one 
''Made in  England  "  tells  us  it  was  used  in 
■nd  25  yaan  ago,  and  I  should  like  to  ask,  it 
la  fo,  why  it  is  we  cannot  have  these  thiagB 
flwd  for  us  at  first  hand  in  the  "  E.U.,"  with- 
kvfing  to  get  English  inrentioni  filtered 
uA  tho  Anuritan  .Vachiniit  ?  This  is  a  thing 
Xlianinuiled  orer  many  a  time. 
'  oat  lathe  men  know  what  is  a  centre  io- 
ae,  OMd  lot  tarting  the  truth  of  the  running 
•korloriattlng  a  piece  of  work  true  on  the 
piata  to  a  centre  punoh  dot,  wbeu  a  hole  is  to 


but  I  hafe  nerer  seen  a  word  about  thsm  in  on 
English  paper.  Was  this  iuveuted  in  England 
too  f  P.  A.  M. 

THE  ASTAONOKIOAL   TRADITION   OF 
SrONEHBNEIB. 

[32.)07.] — A  FEW  yearn  ago  soma  little  discnssiou 
took  place  in  your  calumna  with  respwzt  to  the 
tradition  which  ascribes  a  quasi -astronomical 
purpose  to  the  builders  of  Slonebeuge.  The  legend 
runs  that  on  the  longest  day  of  the  year,  Uie  sun, 
observed  from  the  altar  stons,  may  be  seen  to  rise 
immediately  over  the  summit  of  an  isolated 
monolith,  popularly  known  a*  "  Friar's  heel," 
standing  at  some  distance  outaide  the  inclosure, 
and  so  planted  tbat  it  occupies  the  centre  of  the 
space  seen  through  the  entrance  column,  while  its 
highestpomt  is  just  level  with  the  distant  sky-line. 
With  a  TJew  ol  obtaining,  if  possible,  an  actual 
photograph  of  the  phenomenon,  I  made  a  midnight 
pilgrimage  to  Salisbury  Plain  at  the  time  of  the  last 
solsticB,  accompanied  by  Mr.  Thos.  B.  Howe,  of 
Newbury,  a  well-known  pro(essional  photographer 
■-'—  ' reputation  (or  hia  skill  m  overcoming 


idaummer  dawn  whei 
are  absent.  Wu  had  no  manifestations  touching 
the  Uevil  or  the  Friar,  or  any  olhor  of  the  many 
blood-curdling  tales  of  this  haunted  ground,  but  as 
to  the  truth  atid  object  of  the  above-mentianed 
apeoial  oiientatian  of  the  sentinel  atone  there  can  be 
to  my  mind  no  room  for  doubt  soever. 
Newbury.  J.  M.  Bacon,  F.B.A.B. 


[3350S.]— I  CASHOT  help  writing  that  (or  more 
than  forty  yeani  I  have  aoccesafuUy  adopted  the 
cure  prescribed  by  "J.  W.,"ot  Birmingham,  on  my 
iniirowing  toe-nails. 

I  was  a  sufferer  a  long  while,  till  necessity,  being 
the  mother  o(  skill,  as  we  say  here  in  Flemish,  I 
conctrived    myseK    the    method    reconunended    on 


L    a    wriUng   pen,    aupporting  the  j 
thumb  of  the  other  hand,  and  cutting  forwards. 

Besides.  I  let  fall  a  little  drop  of  acetate  of  sflTer 
into  the  sinus  between  the  nail  and  the  fiesh.  There 
ii  being  formed  a  layer  a~  of  indiarubber,  a  sort  of 
sm^ll  cushion,  which  will  last  several  months  as  a 
preserver  o(  the  tender  skin. 

T.  U.  Sb  Smet. 

Maldeghem,  Belgium,  July  5. 


found  was  a  risky  and  painful  operation,  and  I 
sought  to  improve  on  it.  I  simply  took  a  file  and 
eoiefuUy  filed  a  groove  into  the  fiat  snrfaoe  of  the 
nail  right  through  the  tip,  parallel  to  the  UmgH  of 
the  toe,  and  all  but  down  to  the  quick  (very  gingerly 
as  I  approached  it),  taking  care  not  to  toach  or 
wound  the  scarf  skin,  "ftia  pressure  is  removed, 
and  relief  is  almost  instantaneous.  Your  corre* 
apoodent's  theory  was  that  Nature,  oat  of  "pure 
cuasedness,"  would  fill  the  void  so  created,  and  tha 
nail  would  therefore  cease  growing  into  the  flesh  at 
the  sides.  Alt  I  have  to  say  is,  try  it.  Thsmethod 
is  painless  and  elfective,  and  can  be  easily  appliad 
on  any  trouble  arising  again.  Fade  Olaiula. 

WEEATSIOUB'S  BBIDQB. 
[32-510.]-Iit  letter  324BT,  page  iffJ,  U*  the 
following  errata : — 2ndoalumn,  page  407 — ISthUiM, 
"a"  should  be  outside  the  brs^et;  22iid  line 
should  read  bridging  the  gaps  tn^  and  m^  ceiefoUy ; 
2Sth  line,  there  should  be  a  period  attar  the  wim 
"  again."  3rd  column,  40th  hns,  expiesnou  within 
bracket  should  be  1  +  -  ;  48th  line,  for  "  j  4140  " 


T.2U0.  I>tcolumD,p>ge408,read  "and"insteBdirf 
"  X ."  I  ibonld  also  have  said  that  my  anthcttitf 
is  Kempe,   from   whose  book  on  tastuig  I  maoa 


extracts  some  years  ago. 


I  the 
E^tousit  Msciuinc  suc^a  debt  of  gratitude  torthe 
relief  I  obtained  that  I  should  like  to  record  my 
experience  for  the  benefit  of  otbera  similarly 
affected. 
When  I  was   suffering  some   year*  a^,  one  of 

your  oarraspondanta   reoommended   cutting  away   -, ^ 

thecentreol  the  nail  with  a  sharp  knife;  but  this  I   draught  ot  pabolau 


ampton,  she  was  visited  by  betweso  7,000  andS.OOO 
i>ersons ;  and  during  a  brief  stay  ia  the  Boyal  Albert 
Docks,  Loudon,  she  wss  inspected  by  some  5,500 

Farafflii  Oil  and  Alcobollam. — The  number 
of  remedies— not  to  say  nostrums— which  have  fnan 
time  to  time  been  vaunted  as  specifica  for  alcoholism 
is  legion,  some  of  the  latest  being  red  ciuehona, 
stryctmine,  ichthyol,  phosphorus,  bydrobromate  01 
hyoBcine,  and  hydrastis.  The  most  reoentlj  aug- 
gestad  remedy  is  petroleum,  orparafHnoil,  to  which 
the  attention  of  the  St.  Fetersbutg  medical 
authorities  was  called  by  an  accident.  It  appears 
that  alabouring  man,  who  had  been  drinking  heavily 
for  four  days  and  nights,  entered  in  a  complebi 
state  of  intoxication  a  grooer's  shop,  without  beiiig 
conscious  of  where  he  was  or  what  ha  was  doing. 
Unnoticed  by  the  shopkeeper,  be  staggered  m  to 
on  open  cask  of  petroleum,  and  began  diinkiag 
(ram  it.  With  d;(Bculty  he  waa  dragged  away 
from  the  cask,  and,  seeing  the  la^e  qnanil^ 
of  petroleum  he  had  imbibed,  it  was  expected  he 
would  fall  down  senseleas,  and  be  lenoDBlj  ill. 
Instead  of  this,  however,  it  is  related  that  the 
petroleum  had  cured  him  of  all  the  ill  efleote  of 
over-drinking,  tfaenausee^  onstaadineM  of  gait,  and 
headache  disappearing  as  it  by  magic     In  fact.  It  ii 
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XLIOTSICAL    COMMON  -  8ENSE~T. 

By  John  T.  Spraoue  ("  Sigma.") 

49.  T  PROPOSE  to  show  now  that  the 
JL  hydraalic  circuit  can  famish  ns 
with  illustrations  of  the  actions  which  go  on 
In  the  electric  circuit  during  the  variable 
I>eriod ;  but  I  must  ask  for  intelligent  oon- 
sideratioai  of  the  principles  at  work ;  and  the 
zeoo^tion  that  an  aniuogv  is  not  identity  ; 
that  it  is  like  a  fable  or  parable,  which  teadies 
us  truths  under  forms  which  might  be  eyen 
nonsensical  if  treated  literally. 

No  one  has  eyer  been  so  bold  as  to  deny 
that  the  hydraulic  circuit  ^yes  an  almost 
perfect  analogy  to  the  electric  circuit,  while 
steady  current  is  passing.  I  used  it  myself 
in  these  pajges  oyer  twenty  years  a^,  in  a 
form  which  I  also  employed  in  my 
*'  Eleotrioilry,"  and  others  had  seen  the  use 
of  this  analogy  more  or  less  clearly  at  a  still 
'earlier  date.  But  the  conditions  of  the 
yariable  periods,  the  absorbtion  and  re-issue 
of  energy  in  inductance  and  magnetanoe,  are 
Bot  so  reiadily  coyered  by  this  analogy.  I 
Laye  already  exnlained  why  this  is  so— yiz., 
that  ^  practical  hydraulic  circuits  haye  no 
elastioity,  while  inductance  and  magnetanoe 
are,  so  jbx  as  merely  mechanical  conditions 
are  concerned,  perfectly  analoffous  to  the 
effects  of  an  elastic  medium,  which  has  to  be 
satisfied  by  the  source  of  force  and  energy 
before  the  true  conditions  of  current  can  be 
set  up. 

If,  instead  of  ^  a  rigid  steel  pipe,  we 
oonoeiye  an  elastic  hydraulic  conductor,  we 
introduce  just  the  yery  conditions  whidi  are 
analogous  to  an  elecmc  circmt  haying  in- 
duotance  and  miupietancQ.  Let  us  now  con- 
sider what  woula  happen  if  the  conductor  0 
of  Fig.  7  were  a  strong  elastic  pipe;  in  con- 
tintiatiQn  of  §46-48,  p.  373,  and  consider- 
ing^ now  the  actions  of  the  'Variable 
periods  "  at  starting  and  stopping  current. 

50.  The  first  effect  of  the  source  is  to  pro- 
duce a  pressure  in  one  direction ;  a  suction, 
which  may  be  considered  as  a  -  pressure,  in 
the  other.  The  ultimate  result  would  be  to 
produce  the  tapering  pipe  indicated  by  the 
dotted  line  P,  Eig.  7 ;  but  this  would  take 
time.  There  is  the  inertia  of  the  water  to 
oyercome,  and  the  elasticity  of  the  pipe 
would  tak^  time  to  come  mto  operation. 
T^e  first  effect  would  be  to  suck  water  from 

e^—  side  of  the  pipe  and  force  it  into  the 
+  side;  while  no  current  woidd  be  pro- 
duced in  the  pine  as  a  whole.  There 
would  be  a  lociu  current  in  the  source 
entirely  engaged  in  expanding  ihe  flexible 
pipe  dose  to  the  source.  Now  this  is  exactly 
what  happens  with  an  electric  circuit.  If  a 
long  submarine  cable  is  coiled  in  a  tank,  a 
current  may  be  sent  in  at  one  end,  and  may 
not  appear  at  the  other  end  for  two  or  more 
seconcUk-nay,  seyeral  successiye  signals  may 
be  sent  in  before  the  first  wiU  issue,  and  they 
will  leaye  the  cable  in  similar  order  and 
time.  I  may  obserye  that  this  is  a  crushing 
fact  for  the  new  doctrines.  If  the  energy 
trayels  yik  the  medium  in  the  small  tank 
with  the  yelocity  of  light,  as  asserted,  it 
has  only^  the  tank  to  teayerse,  and  eyery- 
where  it  is  proyided  with  the  desired  ''sink," 
for  the  wire  is  eyerywhere  close  to  it.  The 
simal  ought  to  be  instantaneously  trans- 
nutted.  Tbe  '< retardation"  is  intoUigible 
enon^  when  we  consider  that  the  energy  is 
being  oontinuously  drained  away  into  the 
inductiye  and  magnetic  fields,  and  can  only 
transmit  current  when  these  are  fully 
charged,  after  which  they  make  no  further 
daim,  and  steady  current  goes  on  unim- 
peded. 

TOU  UXLr-'Mo.  1878. 
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51.  Let  us  consider  more  closely  what  goes 
on  in  the  elastic  pipe.  Eig.  8  will  help  us. 
The  cross-barred  cone  I  is  intended  to  rei>re- 
sent  the  inertia  of  the  water  in  the  pipe, 
resisting  the. pressure  of  the  source,  shown 
by  the  entermg  arrows ;  the  elastic  pipe 
yields,  expands  into  the  curye  Q-,  wmoh 
gradually  adyances  along  the  pipe;  a  similar 
but  reyerse  action  and  curye  occur  at  the 
other  side  of  the  source.  We  haye  the  strong 
local  current  in  the  source  with  no  current 
in  the  conductor,  till  the  stress  is  distributed 
along  the  whole  leneth.  We  haye,  in  fact, 
the  most  perfect  analogy  to  the  known  action 
of  the  elecbic  cable  in  the  tank. 

We  haye  something  more;  it  is  obyious 
that  the  adyancing  current  is  a  purely 
'*  skin  current,  whidi  takes  time  to  penetrate 
into  the  interior  of  the  conductor.  If  the 
reader  turns  back  to  }  35  he  will  see  that 
we  haye  here  the  yery  conditions  stated  by 
Sir  W.  Thomson  as  to  starting  currente: 
"When  the  period  is  yery  small  compared 
with  400  times  the  square  of  the  sinaLlest 
diameter,  multiplied  by  ite  magnetic  permea- 
bility and  diyided  by  ite  electnc  resistiyity, 
the  current  is  confined  to  an  exceedingly 
thin  stratum  of  the  conductors."  Substitute 
the  elasticity  of  the  pipe  for  magnetic 
permeabilit;jr  and  the  inertia  of  the  water  for 
electric  resistiyity,  and  haye  we  not  the 
complete  explanation  of  the  phenomena? 
It  is  mere  wanton  assumption  to  argue  that 
the  cause  is  the  ingress  of  the  energy  into 
the  wire  from  the  external  medium  which 
produces  current  merely  to  waste  itself.  The 
more  closely  the  subject  is  examined,  the 
more  dear  it  will  become  that  these  theoriste 
cannot  stop  at  the  electric  current;  they 
must  ineyitably  apply  their  doctiine  to  all 
transmissions  of  enerey,  and  hold  that  the 
hydraulic  circuit,  the  i£af ting  and  belting  of 
machinery,  do  not  transmit  energy,  but  only 
serye  as  waste  pipes  to  some  energy,  worked 
off  as  frictional  heat,  in  order  to  enable  the 
surrounding  medium  to  transmit  energy  to 
the  real  work. 

52.  They  are  already  on  the  threshold  of 
this  preposterous  absurdity.  We  haye  Mr. 
Tolyer  Preston  teaching  tnat  it  is  energy 
stored  in  the  "  ether  "  which  does  all  work — 
to  use  his  own  words,  *'coal  must  be  re- 
garded as  a  mere  machine  for  extracting 
energy  from  the  ether" — ^and  suggesting  that 
we  ought  to  learn  how  to  go  on  ouming  the 
same  coal  for  eyer,  an  arrangement  which 
would  soon  settle  the  miners'  eight-hour  day 
question.  He  is  arguing  this  in  solemn 
earnest,  and  how  long  will  it  be  before  he 
teUs  us  that  shaftiDg  and  belting  are  merely 
agente  subordinate  to  the  ether  as  the  true 
source  and  transmitter  of  energy,  and  how 
can  the  hypothetical  electricians  deny  it  ? 

53.  Eoturning  to  our  elastic  pipe,  it  is  eyi- 
dent  that  when  the  source  ceases  to  transmit 
current,  the  stress  in  the  pipe  will  still  pro- 
pagate current  till  the  pressure  is  equalised 
throughout.  This  is  just  what  we  know 
happens  in  the  electric  "  extra  current." 

But  we  can  make  the  analogy  still  more 
complete.  Let  us  conceive  two  elastic 
pipes  placed  side  by  aide  and  under  suitabl* 


pressure,  or  wound  into  a  double  helix,  like 
the  electric  conductors  in  Fig.  5,  p.  371,  one 
connected  to  the  source,  the  other  closed  oa 
ite  working  turbine.    When  pressure  is  put 
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upon  one,  the  primary,  conyerting  it  into 
the  toper  form,  will  not  a  reyerse  toper  form, 
be  produced  in  the  other,  the  secondary, 
with  a  momentary  ''induct  current "  in  itf 
If  we  set  up  intermittent  or  alternating 
currente  in  one,  wiU  not  a  succession  dt 
induced  currente  appear  in  the  other,  and 
could  not  ite  turbine  be  made  to  do  work  by 
ener^  supplied  laterally  from  the  primary, 
and  Dy  it  from  the  '*  source,"  in  a  drouit 
wholly  unconnected  to  the  source  ? 

Are  not  these  completo  analogies  with 
what  we  know  happens  as  fact  in  the  electric 
case,  and  why  should  we  not  admowledge 
that  the  energy  is  transmitted  in  botii  cases 
by  the  current-carrying  conductor,  without 
whose  agency  it  is  certain  that  no  transmis- 
sion can  occur  ? 

54.  I  may  now  giye  a  resume  of  the 
argumente  and  reply  of  Prof.  Silyanus 
Thompson.  As  neither  he  nor  any  one  else 
has  a  single  particle  of  eyidenoe  to  bring 
forward  showing  transmission  of  energy  by 
the  medium  during  steady  current,  he 
adopte  a  logical  dodge:  he  says,  if  I  can 
show  that  uiere  are  cases  in  which  we  are 
compelled  to  admit  that  energy  does  trayeise 
the  medium,  I  am  entitled  to  claim  that  it 
does,  or  may  do  so  always.  He  then  asks 
me  if  I  haye  '*  any  eyidenoe  of  any  case  in 
which  there  is  transference  of  energy  which 
cannot  be  accounted  for  by  the  hypothesis 
of  lateral  transfer  through  the  medium." 
Now  this  is  thoroughly  bad  logic.  My  whole 
contention  is  that  the  hypothesis  faiks 
altogether  to  giye  any  intelligible  account  of  the 
facte ;  then  as  the  only  case  in  which  there  is 
apparent  transmission — ^neyer  from  the  source 
to  the  work,  but  always  from  one  conductor 
to  another — is  by  stresses  due  to  starting 
and  stopping  actions,  while  all  facte  show 
that  these  stresses  once  set  up,  the  medium 
has  no  further  action,  they  can  ^ye  no  title 
to  assert  an  unproyed  action  during  con* 
ditions  wholly  different. 

bo,  Howeyer,  he  begins  with  the  case  of 
induction  between  two  separate  coils  of  wire 
parallel  to  each  other,  at  first  separate,  then 
connected  together  in  series  to  produce 
parallel  currente,  and  thirdly  so  connected 
as  to  produce  opposing  currents,  and  shows  the 
different  qualities  of  extra  spark  and  energy. 
I  showed,  in  reply,  that  the  whole  facte  are 
ordinary  electro-magnetic  ones ;  that  the 
mode  of  transfer  of  energy  is  not  direct 
across  the  medium,  but  by  the  ^^oAsksik'^s^ 
oi  magnetic  li\ivi^  ^V  \ax^  \x'^'S'^^^>s^'S5,^i^*^^ 
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coils,  and  the  difference  in  the  three  cases  is 
purely  due  to  the  different  strength  of  mag- 
netism produced ;  that  if,  in  the  first  case  of 
separate  coils,  identical  in  principle  with  my 
own  illustration  (Fig.  6)  of  an  induction 
coil,  we  place  the  induced  coil  at  right 
angles,  there  is  no  efleot  at  all,  simply 
because  the  air  core  and  magnetic  lines  do 
not  trayerse  it ;  but  if  we  use  an  iron  core 
traversing  both  coils,  it  is  of  no  consequence 
what  position  the  two  coils  take  to  eadi 
other,  oecause  the  iron  carries  the  lines  of 
force  produced  by  one  into  the  other  in  any 
position,  and  produces  the  reaction  current, 
which  is  part  of  the  magnetic  action. 

56.  Other  illustrations  are  given  in  a 
Hertz  explorer,  and  in  a  plate  of  copper 
facing  an  electro-magnet.  Now  the  wnole 
of  these  cases  disprove  the  position  main- 
tained by  Prof.  Thompson,  who  places  him- 
self on  the  dangerous  two  stools.  What  he 
proves  by  his  cases  is  that  energy  may  be 
transmitted  from  a  primary  conductor  to  a 
■secondary  roiidiuior;  but  what  he  undertakes 
to  maintain  is  that  the  conductor  does  not 
convey,  but  only  absorbs,  energy,  and  that 
thA^ energy  of  the  source  goes  by  the  medium 
fMf,  Thia  he  actually  gives  up  in  his  in- 
enmces,  and  shows  the  conductor  emitting 
and  distributing  energy,  which  must  have 
roflM^ed  it  from  the  source. 

57.  Prof.  Sil.  Thompson  neict  endeavoured 
to  explain  the  direct  distribution  from  the 
source  to  the  wire  during  constant  current. 
He  gave  four  figures  ox  closed  curves  in- 
closing spaces,  composed  of  a  series  of 
battery  cells  connected  by  wires,  towards 
^hich  rays  of  energy  are  directed  across  the 
«paoe  from  each  separate  zinc  surface  to 
oorresponding  parts  of  the  wire.  But  those 
figures,  as  I  pointed  out,  are  wholly 
imaginary,  and  actually  opposed  to  known 
iact.  Ho  showed  that  potential  (which  is 
energy)  increases  with  the  series  of  cells, 
thus  proving  a  linear  action  within  the 
conductive  circuit,  and  then  throws  this 
known,  proved  fact  aside  to  make  the  ener^ 
of  each  separate  cell  cross  the  space  to  its 
own  apportioned  wire.  The  figures  look 
very  pretty,  because  of  regular  form ;  but 
that  would  vanish  if  the  circuits  were  made 

.  irregular,  as  they  really  are ;  and  they  leave 
out  of  sight  the  known  fact  thai  action  is  not 
confined  to  the  inclosed  space,  but  spreads  in 
all  directions  around  the  conductor. 

I  suggested  two  experiments: — 1.  To  set 
a  vessel  of  bisulphide  of  carbon  in  the  space, 
and  examine  b  v  polarised  light  what  stresses 
are  set  up.  If  these  imaginary  lines  of  energy 
..^exist»  thev  would  become  visible.    But  we 
know      uiat     no     such     result     occurs  ; 
liitresses  ore    really  shown,  hut   not   acro$8 
the   liquid.    They  are  those  of  magnetism, 
at  right  angles  to  the  plane  of  th6  space. 
2.  ^  tiie  special  features  of  the  Hertz  ex- 
f.  periments  is  the  use  of  reflectors  to  produce 
nodal  points  in  the  so-called  waves,  and  as 
Dr.    Lodee   has   recently  shown   tiiat  the 
thinnest  film  of  metal  acts  as  a  perfect  screen 
or  reflector,  I  asked  Prof.  Thompson  to  con- 
ceive a  thin  wire  (portion  of  one  of  his  cir- 
cuits) inclosed  in  a  shell  to  reflect  these  rays 
of  energy  away.    Now  according  to  the  nefr 
.  theory,  the  current  in  the  wire  and  the  heat 
produced  by  it  are  supplied  b^  enerffy  re- 
■  oeived  from  the  medium,  and  I  invited  proof 
that  this  imaginaiy  supply  beitig  cut  off, 
there  would  be  any^^ess  current,,  or  any  lets 
-.  heat  given  off  from  the  inclosed  wire.    Qf 
course,  the  thing  has  been  done  over  aijd 
^  over  again,  and  we  know  that  no  particle  >f 
'*  difference  results.   But  Prof.  Thompson  onjy 
'    eays  he  cannot  make  the  e^cperimentbeoa^ 
J  no' perfect  reflector; is' known.'  ;Dr.'Lod 
'IV  flays  there  is ;  but  aiiyhow,'even'  an  impeF- 
;  1  feet  atiaqtpt  o^gh(t9  ^P  <^  Bome  of  the 
'/ehevgy.  .  ■;   \;--..  v  -» 

58.  The  next  stage  of  the  argument 
iq  show  how  the  enerjgy  was  able  to  enter  tne 
wir6,  and  three 'fi^ftc^es  Were  given,  show 
^IJ  ate  magnetio  planes  arouxid  the  wire,  (2 


longitudinal  planes  of  electric  stress,  and  (3V 
the  two  combined  to  produce  e^uipotential 
radial  lines  by  their  intersections,  along 
which  it  is  asserted  that  energy  could  flow 
without  resistance.  Now  this  may  sound 
very  reasonable  until  we  inquire  how  these 
lines  are  first  generated.  We  all  know  they 
exist,  and  the  commonsense  explaxiation  is 
that  they  are  built  up  from  the  wire  out- 
wards, by  influences  and  enei^  acting  from 
the  wire.  But  the  new  theory  involves  their 
construction  from  outer  spaito,  and  gives  us 
no  hint  wh^  the  eneT0  issuing  from  the 
source  '*  radiant  in  preeis^y  the  same  sense 
as  light  is  radiant,  that  is  to  say,  as  radii, 
lines  proceeding  outwards  from  a  centre, 
**  swirls  round,"  as  Prof.  Thompson  says, 
and  builds  up  a  network  of  lines,  crystallis- 
ing themselves  upon  the  conductor,  which, 
we  are  told,  carries  no  energv,  does  not 
transmit  even  an  impulse,  and  has  no  other 
function  than  that  of  a  waste-pipe.  Does 
light  ever  *'  swirl  round  "  ?  Does  any  motion 
once  set  up  ever  swirl,  unless  some  fresh 
force  acts  on  it  ?  What  is  that  force  accord- 
ing to  the  new  theory  ?  Now,  that  question 
no  one  has  ever  answered,  and  until  it  is 
answered  the  new  theories  are  mere  idle 
speculations,  based  upon  nothing. 

Prof.  Silv.  Thompson  then  proceeded,  to 
criticise  my  arguments,  by  so  stating  them 
that  deductions  might  be  drawn  from  them 
quite  different  from  their  reasonable  mean- 
ing. It  is  a  not  uncommon  mode  of  criticism, 
but  has  the  defect  that  it  leaves  the  real 
argument  untouched.  Then  he  converts  my 
analojgy  of  the  hydraulic  cirouit  into  an 
identity,  and  says,  "  What  trifline  this  all  is. 
Are  the  copper  conductors  elastic  r  Do  they 
swell  up  or  contract  in  order  to  produce  the 
effects  of  surface  charge,  external  maenetio 
stresses,  induction  of  currents  in  neighbour- 
ine  wires,  and  the  like  ?  " 

My  readers  must  judge  for  themselves 
how  far  this  goes  to  answer  the  line  of  ar^* 
ment  I  have  adopted,  or  whether  it  fairly 
represents  the  use  I  have  made  of  the 
analogy.  But  this  fact  remains  :  the 
advocates  of  the  new  theory  have  not 
offered  a  single  fact  in  evidence,  and  cannot 
make  their  doctrine  agree  with  facts.  They 
avoid  even  the  attempt  to  explain  the  asso- 
ciation of  current  with  its  magnetic  and 
chemical  functions.  They  loudly  assert  that 
the  Hertz  experiments  prove  that  electric 
energy  is  radiant  like  light ;  the  truth  being 
that  they  disprove  that  notion,  for  light 
issues  as  radii  from  one  centre,  while  the 
lines  of  the  Hertz  experiments  require  the 
dual  origin,  and  are  really  the  spreading 
curves  of  electric  and  magnetic  induction, 
not  lines  at  all.  And,  further,  like  every 
other  fact,  they  prove  that  an  action  takes 
place  in  space  when  an  electric  current  is  set 
up  or  stopped,  and  that  during  the  interval 
there  is  no  trace  of  any  action  whatever  i^ 
space ;  but  we  have  abundant  actions  shown 
in  the  conductor  during  that  very  interval, 
and  can  trace  the  energy  of  ti\e  souroe 
issuing  from  it.  To  conclude,  the  new 
theories  are,  "  Vox  et  prsoterea  nihil " — 
Words,  idle  wordff ! 


HOME   CABFSNTRY-OABBEH 
IMPLBKEVTS. 

WHEELBARROWS.— No  garden  can  be 
satisfactorily  cultivated,  without  a 
barrow  of  some  kind  to  convey  manure  an4. 
a  score  of  other  necessaries.  This,  moreover, 
is,  to  my  mind,  exactly  such  an  axtiole-as  i^ 
amateur  carpenter  should  construct  for  hin|- 
self.  There  is  no  real  difficulty^  tdf  bafk 
Um ;  the  miiterial  is  easy  to  obtam,  and  so 
long  as  the  banpw  .is  ftujly  strong  it  will 
not  much  matter  if  it  is  a  little  rong^  in 
appearance.  Moreover,  a  barrow, juf  vei' 
different  to  a  cart  or  carriage,  whid^'ia  spi 
.of  .tJie  excellent  instructicu^  .whibh  I  likfef  wliich  is 


work  for  any  but  a  professional.    A  break- 
down generally  means  a  dangerous  aoddent ; 
but  the  breakdown  of  a  whecdbarrow  would 
have  no  worse  result  than  spilling  the  con- 
tents.    The  material  of   which    a    barrow 
should  be  made  is  ash  for  the  framework  and 
elm  for  the  sides.    The  wheel  should  have 
felloes  of  ash  and  ash  or  oak  rookes.    The 
axle  should  also  be  of  ash,  and  for  all  pazts 
this  ^ould  be  dry  and  well  seasoned,  or  the 
joints  will  rapidly  work  loose.     There  are 
two  ways  of  making  a  wheelbarrow.    Intiie 
one  the  sides  and  handles  are  sawn  out  of 
two  pieces  of  board  of  suitable  thicVnww, 
sudi  as  in  Fig.  1,  and  a  back,  front,  and 
bottom   piece   are   dovetailed,  tenoned,  or 
nailed   between  them,  and   sometimes  tiie 
wheel  is  a  solid  bit  of  inch  board  cut  to  a 
droular  form,  and  hooped  with  iron  to  pre- 
vent splitting.    Such  a  barrow  is  easy  to 
construct,  and  serviceable ;  but  it  has  two 
faults.    The  arms,  being  comparatively  thio, 
are  uncomfortable  to  the  hanos,  and  as  tibej 
are  level  with  the  top  of  the  barrow,  it  u 
very  difficult  to  tip  a  load  out  of  it.^   The 
first  fault  is   remediable   by  attac^iing  a 
piece  to  each  side  of  the  handles  to  incsea^ 
their  thickness,  and  roundins  off  the  whole, 
so  as  to  give  a  good  grip  to  the  hands.    The 
second  uult  cannot  well  be  rectified;  but 
such   a   barrow   is   not   altogether   to  be 
despised,  and  it  is  generally  made  very  deep 
and  large,  so  as  to  serve  for  conveying  dead 
leaves  in  autumn,  and  other  dry  material  of 
more  bulk  than  weight.    I  will,  therefore, 
give  a  few  brief  directions  for   making  it 
before  proceeding  with  the  more  orthooox 
wheelwright's  barrow.     Elm  is   the   best, 
and,  indeed,  is  the  only  stuff  fit  for  this 
work.    It  is  very  tough,  does  not  readily 
split,  and  is  not  difficult  to  plane  and  work, 
unless  a  very  cross-grained  bit  is  selected, 
and  this  is  easily  avoided.    The  proportions 
in  Fig.  1,  which  is  to  a  scale  of  lin.  to  the 
foot,  will  be  very  suitable  for  such  a  barrow. 
The  board  out  of  which  the  sides  are  cat 
must,  therefore,  be  5ft.  long,  and  is  divided 
thus:— 2ft.   handles,    2ft.  tor   the    barrow 
itself,    1ft.    for    the    part  which    receiTW 
the    wheel.      The    width     of    the    boaid 
should  be  15in.  to  ISin.,  which  will  be  tja 
depth  of  the  barrow,  and  the  thickness  jin. 
fuU    when    planed.     This    substance  will 
suffice  for  the  sides  but  the  back  and  front 
shoidd  be  lin.,  to  hold  the  nails  securalf, 
and  form   substantial  tenons,    as    will  be 
described  presently.    As  regards  the  aetail 
shape,  I  have  sketched  the  conventional  form, 
wluchisas  good  as  any,  and  provides  the 
bearings  for  the  wheel.    This  should  not  be 
less  in  disjnetor  than  I8in.    Short  legs  will 
then  bring  the  barrow  level  at  a  convenient 
height  for  the  hands.    Fig.  1  will,  I  think, 
make  all  this   quito   dear.     Fig.    2  wiH 
represent  the  front  board  of  inch  stuff  next 
the  huidles.   If  it  is  2ft.  long  at  the  top,  and 
2lin.  or  22in.  bBlow,^it'will  give  about  tbe 
splay  required,  and  it  should  be  18in.  wide 
in  the  centre,  from   whibh   it   ia  slightly 
rounded  off  both  ways  for  appearance  sake. 
The  tail-board  is  precisely  similar,  but  not 
so  long. .  It  may  be  20in.  at  top,  and  ISin. 
at  bottom,  or  thereabout.    In  Fig,  3,  which 
is  a  plan  view,  I  have  made  me   handki 
2^.    apart,  the  front   board   21in.,  back 
board  17in.    The  total  lenjg^th  is,  ks  before, 
5ft.    The  general  slope,  it  wiB  be  8een,ii 
about  that  usually  given.    Dimensions  aie. 
of  course,  to  a  great  extent,  optional,  bat 
the  ^handles   must   be    wide   enoa^    to 

Smit  the  body  easily,  and  toe  eolue 
rrow'  should  neither  Ipok  .clumiy 
nor  be  too  small  for  "t^tl."  woik. 
A  heavy  barrow  ii  «  absurd'  as->  liisvry 
farm«cart— a  tertilile  anji  idioUynmiefaeBiiiy 
whsto  of  powpr.tm.  tfiie  emimal'  doiaiiBd:to 
dtttw'it:  The  tmibek"'tiM  is  £Mn^i 
load  by  iteeU,  aiill  I  haye  nipelf  a  ^teUe- 
barro^,  inherited 'frcm^*  my  ;       -      -- 


sometimes   read,  icannot  be  considered  fit 


I  do  a  fair 


mhented  frdn^*  my  ;  prsdeoBi 
veritably  a  vMglkKf ooMm-  d 
ir  amount  of   gardening,*^  Hi 
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variably  leave  that  barrow  for  others.  The 
ittod  lines  in  Fig.  1  show  the  position  of 
le  front  and  back  boards.  The  hinder  one 
nst  slope  to  dear  the  lOia.  wheel ;  but  the 
ont  one  is^  often  plaoed  upright.  It  is  a 
ctnre  in  this  kind  of  barrow,  as  it  gives 
reater  strength  to  make  it  thus.  The  sides 
?e  held  together  by  it^  although  it  is  a  good 
an  also  to  run  an  iron  bar  throngh  the 
defl  at  X,  with  a  nut  at  one  end,  whidi  will 
ake  this  part  quite  secure.  The  barpasses 
iTongb  the  legs,  which  are  fastened  at  the 
pper  end  bj  a  nail  or  screw.  The  legs  are 
It  out  of  2m.  stuXtfeawn  at  an  angle  above, 
ke  Fig.  3,  to  accommodate  them  to  the 
»lay  or  spread  of  the  aide  pieces.  The  tenons 
!  Fig.  2  are  generally  left  sufficiently  long 
)  admit  of  being  secured  by  iron  or  wooden 
JOB  inserted  transversely  outside  the 
josiifles  on  the  side  pieces.  The  wheel  is 
ktm  out  of  a  piece  of  dm,  ash,  or  oak,  the 
cat  by  preference.  It  should  be  2in.  thick, 
I  a  thinner  wheel  cuts  into  the  ground 
o  easily  in  damp  weather.  There  is  no 
toal  need  of  an  iron  hoop ;  but  it  adds  to 
le  security  by  preventing  splitting,  which 
ay  occur  from  the  shrinking  of  the  stuJS  in 
It  weather.  A  square  hole  is  cut  for  the 
de,  whidi  should  be  2^in.  thick  where  it 
kwes  through  the  wheel.  It  can  tiien  be 
pered  off  each  way,  and  have  an  iron  ferrule 
eaoh  end  to  prevent  si>lLttLDg  when  the 
ns  of  I  iron  are  driven  in.  These  are,  of 
dxraey  inserted  from  outside,  while  the  axle 
lield  in  its  place.  It  is  as  well  to  line  the 
lies  in  the  side  pieces  with  brass  or  iron 
ibing :  otherwise  the  pins  will  soon  enlarge 
a  Ikoles  considerably.  Another  plim  is  to 
eft  off  tile  side  boards  at  a  6,  Fig.  1,  and 
r&wbx  two  iron  eyes  to  receive  the  axle 
My  FSg.  5.  One  juan  is  about  as  ^;ood  as 
e  ofiher.  If,  however,  |in.  board  is  used 
«ill  be  Jonikd  baxely  thick  enough  to  take 
■iaeirei  igro  sofAaently  large  to  be  of 


service,  and  either  the  bushed  hole  should  be 
used,  or  an  eye  with  a  flat  strap  on  each 
side,  that  can  be  secured  by  a  small  bolt  or 
two.  The  bushed  hole  is  the  simplest  of  all, 
and  will  last  a  long  time.  The  wheel  is  fixed 
to  its  square  axle  by  making  the  latter  with 
a  shoulder,  i^inst  which  the  wheel  can 
abut  on  one  side ;  a  wedge  is  then  passed 
through  a  transverse  mortise  on  the  opposite 
side,  and  driven  far  enough  to  hold  the 
wheel  securely.    The  axle  should  be  of  ash. 

The  bottom  of  inch  stuff,  with  the  edges 
slightly  bevelled  so  as  to  fit  nicely,  is 
dropped  in  from  the  top,  and  the  nails  are 
driven  into  it  through  the  sides.  It  should 
not  be  put  on  by  being  nailed  to  the  sides  at 
their  bottom  edges,  because  the  weight  of 
the  load  carried  will  tend  to  draw  the  nails. 
It  should  also  not  be  cut  so  small  as  to  fall 
quite  to  the  bottom  of  the  inside,  but  a  good 
inch  of  the  side  boards  should  project  below 
it ;  also  it  may  be  noted  that  there  is  no 
need  to  put  more  than  a  couple  of  good 
nails  on  each  side.  More  will  only  tend  to 
split  off  a  length  of  wood  from  the  lower 
edge  of  the  sides,  and  as  the  latter  splay  out- 
wimls  the  bottom  cannot  possibly  fall 
through,  and  very  little 'is  deeded  to  secure 
it.  Sometimes  a  couple  of  strips  are  nailed 
to  the  sides  for  it  to  rest  on,  and  sometimes 
a  couple  of  cross-bars  are  tenoned  into  the 
sides.  This  is  not  rec[uired  if  the  bottom  is 
an  inch  thick,  as  it  will  have  sufficient 
substance  to  hold  good-sized  nails.  This 
will  suffice,  I  think,  for  the  description  of 
the  barrow  in  question,  and  it  should  not  be 
necessary  to  repeat  cautions  so  often  given 
as  to  accurate  fitting  of  the  several  parts. 
In  point  of  fact,  this  barrow  should  oe  as 
easy  te  make  as  a  common  box. 

We  can  now  turn  our  attention  to  the 
orthodox  wheeelbarrow,  which  we  may  be 
sure  would  not  have  re|>laced  the  simpler  one 
just  described  unless  it  had  prov^  mote 


suitable  for  the  work  it  was  intended  to 
accomplish.  For  tipping  its  load  the  garden 
barrow  does  not  equal  a  navvy  barrow  used 
in  the  construction  of  our  railways ;  but  it 
will,  nevertheless,  do  this  much  Mtter  than 
the  first  described,  and  it  will  hold  more,  and 
is  altogether  better  suited  to  meet  the  require- 
ments of  the  gardener.  This  barrow  is  buitk 
up  with  a  framework  of  ash',  of  which  the 
side  pieces  are  sufficiently  lon^  to  form 
handles.  The  usual  length  is  dft.,  and  the 
width  of  the  front  of  the  central  or  box  part 
is  2ft.  But  as  the  garden  barrow  has  its 
sides  more  nearly  pwdlel,  the  handles  are 
not  more  than  2it.  3in.  or  2ft.  4in.  apart  at 
their  extremitiBs.  The  frame- work  may  be 
divided  as  before :  handles  2ft.,  barrow  2ft., 
and  1ft.  extending  beyond  to  carry  the  bear- 
ings of  the  wheel.  Fig.  6  shows  the  general 
plan  of  frame  roughly  to  scale.  The  sides 
are  sawn  out  of  ash  plank  2in.  thick  and  din. 
wide,  but  they  are  subsequentiy  stop- 
chamfered  to  appear  lighter,  l^in.  stuff 
f  when  planed)  will  do ;  out  it  is  better  to 
nave  it  Sin.  in  the  rough,  which  will  work  to 
at  least  IJin.  The  mortises  will,  of  course, 
be  cut  in  the  width,  and  by  the  usual  rule 
they  will  be  one-third  of  such  width, 
leaving  lin.  above  and  below  each. 
The  cross  laths  holding  these  side  pieces 
toother  are  of  2in.  stuff,  2iia.  to  3in.  wide, 
or  if  much  heavy  work  is  likely  to  be  done 
they  may  be  of  3in.  stuff;  but  2in.  will 
generally  serve  the  purpose,  and  as  the 
tenons  are  lin.  thick  only,  not  much  is 
^^ained  in  the  way  of  actual  strength  by  add- 
mg  to  the  thickness,  since  the  strength  of 
anything  is  but  the  strength  of  its  weakest 
part — ^i.e.,  in  this  case  &e  tenon.  These 
tenons  are  made  to  project  beyond  the  sidee 
for  about  an  inch,  and  are  usually  channelled 
or  notched  with  a  gouge  to  sive  a  neat 
finish.    It  being  very  ea«i^'^D^daL  ^Q&s^  *^^^ 
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Oliiiptar  X.— 0*o1ok1i»1  Asenta— (OMfMiMd). 

THE  nio  bsconiM  ipriogt,  the  ipTuigi  flow 
into  tha  rival*,  Mid  the  riTsim  oury  on 
agaio  the  vork  of  WMte,  tisiufenmoa,  uid 
deposit.  Aa  the  denndetlon  eSect«d  hj  tlie  tain 
WM  ulled  pluTiable,  ao  the  deniid«tioD  effected 
bjr  riven  u  oalled  flnviktile.  ^Jwiwn,  ft  rifer. 
All  that  hu  been  Hid  of  (pring  water  in  reject 
to  the  Kdid  matten  in  nupennoa  or  in  tolndon 
la  tiile  ot  river  water.  But  riven,  from  their 
noeli  greatei  Tolnme  and  force  of  flow,  and  from 
the  nraoh  greater  iqrface  of  land  upon  which 
tbuf  woric,  of  conrw,  contain  enormoody  more 
iianw  In  nupennoa  than  ipringt  do.  And  the 
natnra  of  that  matter,  to  wune  extent,  difien  in 
Uw  two  caaai ;  f  is  whilit  that  of  ipinga  le  ahnoit 
■wbaBj  nuDetal  <a  ino^anio,  that  of  river  water 
•Im  etataina  a  eonaidentde  qoantitj  of  organio 
natter,  darived  from  Um  plaota  that  grow  npon 
tlW'tankiaBdin  the  hed  of  the  river,  and  from 
tlM  TtDage*  and  towna  by  which  the  river  paiaea. 
Apin,  the  qoanlitT  of  aolid  matter  held  in 
■olBbon  m  riven  ii,  ol  coorae,  greater.  Qiudita- 
ttralTi  Ou/t*  >■  not  mnoh  diitarenoe  between  the 
Miti  ofaadved  in  river  water  and  in  ipring  water. 
AmA  thia  np^  be  expected,  as  the  nven  are  fed 
by  &»  ipringa,  and  Oie  rocka  over  which  thev 
ant  an  alinoat  certain  to  have  been  encomitered 
Ij  tha^nga  themaelvee  before  they  flow  into 

Tb»  neater  lon»  with  which       ._ 

flow  enaolea  tbem  to  detach  and  cany  along  to 
greater  or  leaa  diatancea  much  larger  poriioDi  of 
rack  than  can  be  removed  by  tprinn.  Stones  of 
quite  a  cooriderable  Bie  are  oRen  bome  a  con- 
ttdonUa  diatance  by  riven.     In  thia  oonnectioa 


great  diatance*  throogh  whicn  even  Urge  frag- 
menta  of  rock  may  be  tranaferred  by  riven. 

nie  places  of  depodt  of  the  matter  held 
snapennon  by  river  water  are,  of  coarse,  infinite 
In  nnmber.  Bnt,  broadly  apeaking,  they  can  ajl 
be  daned  nnder  three  heads — valleys,  lakes,  and 
aeaa.  Aa  riven  flow  towards  the  sea  tbey  are 
constantly  wearing  away  their  beds.  Thus,  ' 
the  comae  of  centuriea  and  ages,  a  stree 
originally  small  at  first  may  carve  cot  a  valley  of 
great  siie.  And  it  afterwards,  from  a 
or  canssa,  the  volmse  of  the  river  ilimin' 
■hall  have  the  very  tceqnent  phenomeiu 
aented  in  Fig.  22— Le.,  a  yaUey  of 
SntuM,  gnawed  oat.  At  different  times  i 
history,  the  river  represented  in  Fig.  22  has  been 
flowing  it  the  level*  marked  4,  3,  2,  1.  The 
lock*  on  opposite  side*  of  the  vdley  at  the  same 

lerel  areof  theaune  natnre;  4  and  4,  e.g., 

be  Band,  3  and  3  day,  and  so  forth.  Whi 
a  Tnlley  of  eroaion  we  find  at  the  same  levels 
on  opposite  aides  a  saccession  of  different  de- 
poeili,  snch  as  those  shown  in  Fig.  22,  they 
are  known  ss  river  tenaces.  la  the  Qgure  there 
are  four  sndk  river  terraces,  each  of  them  corre- 
aponding^  with  the  flow  of  Uie  river  in  paat  times 
rt  apaiticalar  leveL 

'mien  a  rim  flow*  into 
of  water,  and  the  slower  p 


«  both  in  favooT  of  an  inoreasa  i 


.    When 

the  Bhone  flows  into  the  lake  it 
immense  amoont  of  solid  matter  in 
bronght  down  from  the  Alpe.  When  the  Rhone 
&)w*  oat  again  it  i*  a  dear  stream.  It  has  de- 
podted  almost  the  whole  of  its  impnrities  in  the 
bed  of  the  lake. 

Aa  the  a^trioga  flow  into  th«  riven,  ao  the 
ijven  flow  into  the  ocean.  Any  solid  matter, 
•ithsr  In  (oaDension  or  in  aolation,  that  has  aot 
been  got  rid  of  in  the  passage  sea-wards  wilt 
ettbar  pe  got  rid  of  at  or  near  the  mouth  of  the 
liver,  er  carried  into  the  sea.  The  pace  of  n 
nw  nearing   its    month   slow*   down,   partly 


front.  With  thia  slackening  of  ipaed,  there  ia, 
again,  increased  deporit  (d  sedimoit.  This  is 
the  can*e  of  the  mnd  bank*  seen,  for  inatanoe,  at 
~  e  Thraiea  near  it*  month. 

If  from  any  canae  the  sea  near  the  month  of  a 
river  is  not  gteatly  disturbed  by  cnrrents,  the 
matter  deposited  from  the  river  will  accumulate, 
and  form  a  piece  of  land  of  a  marshy  nature, 
triangular  in  shape,  with  the  apex  of  the  triangle 
lointmg  inland.  Such  a  piece  of  land  i*  called  a 
lelta,  as  its  shape  is  that  of  the  Greek  lettw  &. 
'Die  marshy  land  of  a  delta  i*  known  a*  allnrinm. 
Ad,  to  ;  /ho,  X  wash.  In  Fig.  23  the  ddta  of 
the  Nile  ia  represented.  C  mark*  the  position 
of  Ci^ro.  About  2S  miles  north  of  Csiro  is  the 
head  of  the  delta.  The  river  near  Cairo  diridea 
into  two  brancbe*,  which  work  their  way  cot, 
right  and  left  to  Damietta,  D,  and  RosetCa,  R. 
l^e  eastern  Damietta  branch,  the  western 
Boeetta  branch,  and  the  Mediterranean  to  the 
north,  bound  the  triangular  piece  of  alluvial  land 
known  a*  the  delta  ol  the  Nile.  The  whole  of 
the  coonby  of  Holland  is  practically  a  delta  that 
has  become  dry  land.  This  delta  bat  been  fonned 
by  the  riven  Rhine  and  Maas. 

The  amount  of  aolid  matter  held  in  sospenaioiL 
in  river  water  varies  at  different  times,  and  in 
different  places.  Tlu  Thames,  according  to  Prof. 
Qeikie,  discharges,  in  the  year,  l,B6fi,e03c.ft.  of 
sediment.  The  Mississippi  carriM  out  to  the 
sea  in  the  year  a  weight  of  solid  matter  equal  to 
8 1 2,  fi  00, 000, 0001b.  The  three  chief  forms  ol 
this  solid  matter  are  gravel,  sand,  and  mud,  and 


__  the  way.     The  lighter  mud  is,  for  the  most 
part,   carried  by  the  river  to  its  month,   and 
either  deposited  as  mud.banks  or  as  the  alluvium 
of  a  delta,  or  finally  carried  to  sea. 
(d)  Aotton  of  the  Sea. 

The  denudation  effected  bv  the  aea  wean  down 
either  the  shore,  or  the  bed  of  the  sea.  In  the 
former  case  it  is  called  littoral  denudation. 
ZiltiH,  the  shore.  In  the  latter  case  it  is  called 
submarine  denudatioD.  Just  as  the  rain  and 
wind  and  the  springs  and  rivers  wear  down 
moontains  and  plains,  so  the  ocean  wears  down  the 
moontaiqa,  at  least,  which,  as  we  have  seen,  rise 
fromitsbed.  I  lay  " the  mauntuna,  at  least," 
booause  however  great  may  be  the  disturbance 
on  the  surface  of  the  ocean,  even  in  the  wildaat 
storm,  that  disturbance  ia  only  relatively  on  the 
■urface.  At  a  certain  depth,  not  so  very  great, 
there  is  always  calm  at  sea. 

To  this  submarine  denudaUon  are  dae  the 
shoals  and  banks  met  with  at  some  distance  from 
the  land.  One  of  the  best  known  examples,  the 
Newfoundland  Bank,  is  afi  large  as  the  whole  ol 
England.  The  depth  of  water  over  the  bank  is 
from  120ft.  to  300lt.,  and  on  three  of  its  sidn 
the  bank   aheers  down  to   immense   depths  of 

In  attempting  to  estimate  the  force  with  which 
the  sea  acta  upon  shores  and  cliffs,  it  shoold  be 
remembered  that  even  in  the  summer  time  the 
waves  break  npon  Uie  ooast  with  a  pressure  ol 
about  GOOIb.  to  the  square  foot ;  that  in  winter  tht 
pressure  i*  often  three  limes  as  much  as  this ;  and 
that  in  a  etonn  the  pressure  ot  the  Atlantic  onoui 
western  coaats  amonnts  to  as  m  udi  as  three  oi 
four  tons  upon  the  eqnare  foot. 

Three  classes  of  movement  of  the  sea  are  al 
work  in  the  eternal  process  of  wasting,  trani- 
tening,  and  depositing.  First  the  waves  jiio- 
doced  by  the  wind  ;  second,  currents ;  and  third. 


'Jie  tides.  The  wind  waves  oall  for  no  fnrthtr 
lotice  except  a  reminder  to  the  stodant  that  witii 
ivavea  it  is  not  the  actnal  aea  that  moves  onwarda, 
3at  the  form  of  the  wave*.  The  indiridnal  dropa 
)f  sea-water  only  move  approximately  up  and 
lown  throngh  very  small  distance* ;  bat  the 
wave  movement  of  form  ia  transmitted  from  drop 
to  drop  to  great  diatance*. 

Cnrrent*,  aa  a  role,  depend  upon  the  direction 
of  the  prevailing  winds  in  particular  place*.   The 


in  an  earlier  chapter.  These  trade  winds, 
blowing  from  the  north-east  upon  the  water  of 
the  Atkotic  in  the  Tropicr,  drive  the  surface  of 
that  water  towards  the  Gulf  ol  Mexico  (Q  ofH., 
Fig.  21).  After  being  driven  throngh  the  Qolf, 
the  warm  topical  water  come*  out  at  the  Strait* 
of  Florida,  F.,  runs  northward  parallel  to  the 
co^  of  North  America  for  some  distance,  and 
then  turns  north-east,  Q.  8.  After  awlule  it 
divides  into  varioui  currents,  of  which  one  of 
the  largest  is  the  African  current,  A.  C,  and  the 
best  known  is  tiie  one  flawing  north-east,  and 
striking  upon  oar  western  shores,  and  aa  far 
north  as  Norway. 

It  is  also  probable  that,  beside*  theae  oom[ian- 
tively  local  current*  there  is  a  vast  general  drcn- 
lation  of  the  sea-water  due  to  the  prindple  of 
convection.  The  water  at  the  equator  is  clearly 
warmer,  and  therefore  relatively  lighter  than  the 
water  at  the  poles.  The  latter,  sinking  by  itf 
greater  density,  moves  along  the  floor  of  the 
ocean  towards  the  eqnatot.  The  former  will 
float  upon  the  Burface  in  the  opposite  diiectdon, 
towards  the  poles. 

As  to  the  tidal  action  of  the  aea,  it  ia  clear  that, 
a*  far  aa  littoral  deandation  is  concerned,  this  i* 
by  far  the  most  important  factor.  Twice  ia 
every  twenty.foar  hoara  the  edge  of  the  aea  liaea 
and  falls,  and  in  theae  tisea  and  fall*  it  moat 
deande  Uie  rocks  of  the  shore  upon  which  the  aea 


(e)  The  Action  of  loe. 
So  far  we  have  ooly  considered  the  dennding 
and  transferring  action  of  water  in  the  liqaia 
form.  But  there  is  a  solid  form  of  water— ice. 
And  thiaplay*  a  part  in  geological  work  of  almost 
as  much  importance  as  that  played  by  the  liquid 
water.  ^Vhao  water  turns  into  ice,  there  is  a 
very  powerful  and  potent  action  broiiaht  lo  bear 
upon  the  breaking  up  of  rocks ;  and  when  the 
solid  ice,  in  the  form  ol  avalanches  or  glacier*, 
move*  from  place  to  place,  it  performs  two  impor- 
tant functions.  It  oreaks  up  the  rocka  upon 
which  it  falls,  or  over  or  by  which  it  pasaea,  and 
carries  along  and  deposits  msuM  t^  -iwa*  ''to*- 
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.  cOnld  ueTBT  be  tiaubrrvd  hj  iht  Action  ot  water 
'  alone.  Thii  action  of  loe  ii  lo  important  and  lo 
duuncteHitic  that  it  mar  well  b«  taken  in  a  lepa- 
tate  chapter.  In  that  carter  wb  ahall  alio  con- 
aider  ths  antigonlstic  aaUo>  of  Sie,  and  witli  that 
we  itiall  hare  brought  lo  a  concloiion  our 
■oconnt  ot  the  large  gvuBal  agendee  that  are 
eonataiitlf  modifTing  the  omit  of  the  earth. 
Than  ws  ahalt  be  in  a  poaitioD  to  conaidor  the 
rook  of  which  that  cnut  contiiti. 


XODXL  LOCOXOTITB-KAKINa. 
ZXV. 

FIGS.  110—114  illnstnte  the  tender  niiUUe 
for  the  ontiide-cylindBr  loco,  deaciibed  in 
the  E.vaLUH  Hbchaxic  during  1B90-91,  Nol 
1312—41.  Aa  in  that  looo.  ao  in  the  tender,  a 
conaidarable  aaving  of  Ubonr  ia  eSeotad  by  the 
naplification  of  puts ;  jet  it  ha*  a  good  and  an 
almMt  perfect  reeemblance  to  the  aotoal  thing. 


Alio,  having  detciibed  the  teaidar  for  the  T*iga 
engiiie  at  Mme  lengOi,  it  ia  rninonwTT  that  1 
ahonld  show  or  deecribe  thii  in  each  fiul  ditul 
aa  that,  and  all,  tberefon,  that  I  need  M7  about 
thii  one  i*  ooaapriaed  in  the  pmeent  aiHole. 

Fig.  110  ii  atrietlf  an  onteide  kogttadinil 
view.  Fig.  Ill  Ii  a  loogAodinal  MctHE  takoi 
down  the  cenbe  of  the  trader.  The  lower  half 
of  fig.  112  ii  a  half-view  of  the  t«tder  Tieved 
tron  ahore,  the  upper  half  of  th«  flgma  oontaiu 
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baadad  Mrair.  Tbii  reqnirad  m  oy lindriul  hola,  and 
m*  m«d«  In  ths  wtma  nuumw  h  for  tli*  oonntai- 
nutk  head,  ths  bottom  ol  the  hole  baiiig  conical, 
whila  m  oartain  amoimt  of  tha  nrlaoa  wai  oylindti- 
«■!,  mi  ibon  in  Tig.  1. 

Tha  difflouUr  Wbioh  foUoirad  thii  malliod  of 
laakiDB  tha  holea  waa  that  tha  hole  for  tha  bod} 
■nd  th«  holo  for  tha  h*ad  wan  not  oonoaDtiio,  or 
tcna  ons  with  the  other.  Thii  lad  to  the  invcntui 
of  the  oooDtcTboTa,  aa  ghoim  in  Fig.  2,  hAving 
•olid  tit  Btting  tha  hole  nude  for  t£«  body  of  tha 
Mnw,  with  an  aDlargemant  with  cnttiiig  lipi  foi 
"n""!!  the  oaTit;  Ita  the  head  of  tha  aonw. 

Thii  ooontaibora  wm  fmthCT  improrad,  ai  abown 
in  Fig.  3,  b;  luicg  (our  Ifpa,  but  ftill  naiDK  tha 
wdliA  tit,  a  form  whidh  will  ba  noogniied  aa  repi«- 
■wiliiHl  tha  geoml  piaotioa  in  maoj  of  the  beat 
AoMofto-ditj. 

Bough  uMge  fraqiiaotly  breaks  thaaa  tita,  w 
thCT  ■»  jMommtOj  lundaned  with  the  hardeoing 
•M  tampering  of  t^  cutting  lip,  and  whenbtokio 
the  ooQDteriioTe  is  entirely  apoilad,  and  osaallr 
ttlDwn  into  tha  •crap-box.  Tha  fngnenoy  of  sndi 
«edd«Dt*  lad  the  writer  of  this  article  to  m:  ' 


w,  wnuBi,  wnen  onjnu,  was  npiaDm,  \ 

Am  eonnWbore.  Bat  this  method 
«Ll>lhW>^  adTantage  which  was  diaooTered  after  a 
litfla  Die,  Til.,  that  one  oountarbcae  would  answer 
to  enlarga  a  hola  from  vaiiooa  diunet«r*  of  ' 


bote,  In  the  loMition  of  tite  of  different  alzei, 
when  the  American  Watdi  Tool  Company  aqoipped 
their  faotory,  a  oompMo  system  i^  oounterbOTaa 
WMd«vi«ed,  and  ther  mads  faiioui  diameten  of 


aU^blta." 


able  to  oooDtarbore  fnim  an  j  iL 
an  aiia  under  l|in.,  thia  bong  tl 
qmremeata  ol  thaiE  bosiDass. 

Ona  of  the  great  advantagee  of  Uiis  ramorable 
ad  intndiangeable  tit  is  tbat,  whan  the  oonnter- 
bore  is  nicely  made  and  ground  tme  in  its  enlarged 
Mrt,  the  shank  end  the  body,  they  are  able,  by 
MOk-reetiiig  the  body  of  the  counlwbore,  to  grind 
the  face  of  ue  cnttiDg  part  so  that  evtay  cutting  Up 
is  in  a  plane  exactly  M  right  angles  with  the  axis  of 
flw  eonntarbore  ahaak,  and  b^  indexing  the 
•anntarbon,  and  setting  the  grmding  wheel  in 
HOpatpoeinan,  Uiaj  are  able  to  grind  tha  cutting 


•mMre  comer ,  and  eiactlT  In  a  plane  at  right  angles 
Wth  tha  axis,  ao  that,  what  in  use,  CTery  lip  b 
orttiiig.  After  being  gronnd,  the  tit  is  inaerted,  and 
a  nwy  fuparior  ooontarbore  !s  Monred.  It  is  well 
kaowv  to  machaaka  that  there  is  no  way  of  sharpen- 
inm  a  eonnterbore  amept  bj  stoning  each  mriace, 
■t Ihcrisk  of  stoning  mote  bom  one  than  from 
■aother,  and  thut  taking  It  out  of  the  plane  so  that 
tt  doea  no  outUng,  aild  anothw  rtak  of  not  grinding 
ai  lii^t  angle*  inth  the  aait,  so  that  the  bottom  ol 
Ike  Mile  la  tiot  aqoaie ;  but  bj  the  improred  method, 
M  daseribed,  aperfeetly  square  bottom  to  the  hcie 
ia  aeosred.  When  I  denied  tti>  coDnterbore  I 
Oov^t  that,  beddea  baiag  original  with  me,  it  was 
•  naW'  departure ;  but  in  deaoribiog  it  to  a  matter 
■aasimnle  of  the  Boatoa  Hannfactnring  Company. 
h*  ptmaikad  that  they  had  a  afmilar  Douotw-bon 

"""' baUr  btnn   forty   to    4(ty  yearsold. 

-_  _.„,uof  baTiug  in  my  pOMeeiiania  antique 
«J,  I  obtained   It   liir   my   museum,  and  it  is 

tb>tedinF!g.6. 

niaandeateattntarborahaB  a  square  shank,  to 
belBMrtadlncenbeol  lathee,  *er;  old,  in  which 
tte  lala  in  tha  ^jndle  fn  the  ocobe  is  square  in- 
•tasd  of  RMMd,  ••  made  at  the  present  time,  which 
liwilliiiial  iilliliiii r  Its   age.    TUf   U  tuother 


Biint;* 

Zto3,  ] 


niuitratioii  of  the  fact  that  modern  fuTeatiooa,  not- 
withstanding their  originality,  may  have  bean 
antldpated  by  othtn,  and  unknown  to  the  gconal 
public.  It  alio  Utuitmtce  the  adTantage  of  technical 
tnde  Journals,  in  which  new  inTenponi  and  im- 
provements may  be  illuitrated,  and  the  Information 
sanmunlcated  io  others,  thereby  derating  the  entire 
meobanical  skfll  of  the  couo&y.  The  fact  that 
Amarkahas  more  of  (h«e  joonuli,  with  better 
iUnsteationB.  and  that  they  are  read  by  mora 
machanios  man  in  any  other  oountry,  is  ons  of  the 
greatest  reasons  why  American  meohauios  haTo 
rapidly  ouMripped  their  foreign  brethren. 


SHADOWS. 

THE  art  of  managiog  shadows  is  a  matter  ot 
importance  in  pholiigraiAy.  The  art  ot  form- 
ing them  has  glTan  rise  to  many  well-known 
BmueemeDts.  What  child  Is  there  who  hM  not 
amused  himself  in  mahtog  sUhonetta*  and  in  jnt- 
dudng  a  aariaa  of  flgnrea  aa  numerone  aa  Tuiad 
with  Uie  ahadow  of  his  two  hands  only  ?  Is  tberc 
not  here  an  ineibaastiUe  snbjeot  of  amuaemant  tor 
an  amateur  photogra^erf  The  dlhouetta  o(  a 
subject  is  something  diaraoteristic.  Upon  leeias 
the  shadow,  we  at  once  reocgnise — the  suraan  that 


CPBIOPB  KUSICAL  IHSTBUHBHTS. 

TinTH  anv  glass  tuba  whaUver  it  U  poaible  to 
T  T  reprodooa  the  song  of  a  bird.  It  aulBces  to 
rub  tha  lobe  loigthwlsa  with  a  pieoe  of  wet  cork. 
In  order  to  imitate  the  song  of^  a  Urd,  the  oork 
must  be  moved  with  vaiying  rapidity,  now  llowlj, 
now  rapidly,  and  abrupt  ■toppagss  most  intemne. 
This  aiperiment  can  be  made  more  simply  by 
rubbing  an  ordinaiy  bottle  with  a  piece  of  — ^ 

IM  us  take  a  glMS  tube  about  three-fourths  c. 

inch  in  diameter,  and  12  Inchea  in  length,  and 
slightly  flulng  at  one  ot  its  eztramitie*.    Let  ~- 


wind  a  ifaeet  of  Bristol  board  around  this  tube  so  as 
to  nearly  double  its  length.  This  doable  tabs  is 
'^og  enough  to  oonstitate  a  good  trumpet,  whoee 
indamental  tone  wUl  be  very  grave.  On  gnidually 
eliding  the  Bristol  board  over  the  glass,  the  Uogtii 
of  the  column  of  vibrating  air  la  diminished,  and 
the  noto  is  beard  to  rise  in  measure  as  the  tuba  is 
shortened.  'Ws  is  a  revival  ot  the  old  trombone  i 
piston.  The  acoompanying  figure,  iriiidi  repre- 
sents a  trombone  of  this  ki^,  is  reprodnoed  bom 
excellent  photograph  taken  by  Mr.  Albert 
Baysee,  a  member  ot  the  Baigiao  Phat4>grapliic 
Society.  The  performer  whoie  portrait  we  give  is 
-  very  ^iltol  plaver  on  this  initmment,  and  is  the 
Idest  sua  ot  Mr.  Ceiai  Snoeck,  the  learned 
matanr  mniidan,  who  ponesses.  at  Osnd,  a 
Lueeom  of  the  most  remarkable  mosical  initm- 
msnts.  Ai  welt  known,  in  appatatm  at  the  kind 
here  |deecribed,  ;it  is  the  tips  that  must  be  made  to 
vibrate.  The  trumpet  represented  herewith  miy 
be  likewise  made  ot  bamboo  or  a  piece  ot  met^ 
tubing  and  Bristol  board.  The  materiala  that  wind 
insbtmiente  ate  made  o(  have  no  influence  upon 
thequali^  of  tha  M»nd.— Za  ifalun. 


has  produced  it !  Baader,  you  doubtlea  si 
that  we  are  going  to  republish  fiie  aton  o«  tna 
peasant  who  want  to  tha  coiate  to  tell  him  that  a 
ghoet,  having  the  form  of  a  huge  aia,  followed  hW 
while  he  was  walkingin  the  moonl^ht  along  tka 
wall  ot  the  church.  We  ihaU  do  batter.  We  have 
here,  in  the  figure,  a  series  of  drawing*  oonuBOid- 
cated  by  a  kind  oontribntot,  and  which  show  irimt 
can  be  made  out  of  ihadawi.  DoubUssa,  th> 
hnmoions  penoQ  that  drew  thass  dhouettea  haa 
Bometimas  lodalged  in  ■  aomewhat  fantaetic  fli^t, 
but  it  must  be  admitted,  after  looking  at  them, 
that  one  would  wHlinglv  let  the  prey  go  for  the 
shadow.— £<  Hatnea  en  FomilU. 


A  TS&HCAS  STASTXR. 


of  enern  through  the 

ter,  invemed  by  Tssini 

Bookw  and  Crowden,  has  been  tried  for  some  Mma 
belonging  to  the  West  Mebopolitan  TkM*- 
.,  and  a  dei "— " '  '' 


given  at  Chiiwick  last  week. 

,      ^         arranged  and 

by  gearing  with  one  ot  the  aifis  ot  tha  car  that 
upon  the  driver's  pnllina  a  small  levet  in  esM 
direation  the  revolving  axle  causes  the  spring  to  be 
coiled  or  wound  up,  just  as  a  watch  is  wound  up. 
As  Ilia  prooeai  of  winding  ptDceeds,  tha  power  cd 
the  aoUed  apria^  acta  on  the  axle  and  whaala  as  a 
' — ke,  and  m  tuna  brings  tha  car  up.  To  start  Uw 
the  driver  movaa  the  lever  in  another  directiim 
andtaleasea  the  axle  from  the  brake-grip,  but  so 
'  Ihe  axle  that  We  power 
uiling  itself  aota  on  tha 
axle  and  oausea  it,  vnth  the  wheds,  to  revolve,  and 
so  to  start  the  car.  The  car  can  bs  started  in 
either  direction,  and  tha  broke  con  be  worked  ftoaa 
each  end  of  the  car.  The  springs,  moreover,  oan 
be  made  to  store  up  energy  on  the  journey  inde- 
pendently ot  stops,  it  so  needed.  In  order  to 
indicate  the  amoniit  of  power  tliat  can  be  stored  up, 
may  be  stated  that  the  car  can  be  run  for  a 
itoniM  ol  over  20yds.  with  one  coiling  or  winding 


THE  DIRECT  ACTION  OF  80LAK 
SISTVBBANCES  OIT  TERRESTRIAL 
XAOHXTISM.* 

JURINO  the  year  1882  I  bagama  couvtaiead 
that  there  is  a  connection  between  the  vi^ 
bility  of  the  sunipots  at  urn  from  lie  lirth  and 
tMTHitrial  mignetism.  At  the  time  I  was  making 
almost  daily  observatlona  ot  the  sun,  and  having 
incidentally  observed  an  aurora  frequently  foUow- 
the  appearanoe  ot  Urge  spots  at  the  sun's  east  limb, 
I  connected  the  two  erante,  and  concludad  I  had 


>y  T.  B.  B.  BaaUHH ,  in  the  SUttt 


TVftT.TRTf  iTGirnTAVTn  AVTt  TurmjT.T^  ni?  anrtn^nv..    w>.   t«»« 


tart 


^ 


muriTTaiT  mynrk-urn   i-ivn  Tffnvr.n  nv  artma/nr.. 


mSLieH  HIOKASia  AKD  WOBLD  OT  SOUNOE:  No.  ists. 


JSnSBS  10  THE  ESITOS. 


*.■  /■  cnltr  la  /ataUau 


lit  winbemoiaudmon  thacueutimeKHaiiii,     'arr  higblT-pa 
DdlihaU  be  bitteriy  diuppoiatod  if  tbsB.A.A.     'UyaUc^di 
ow  not  bacoma  ■  ^wrj  ptmi&o  "  laedar "  to  t* 
ioytl  A«tRmoiiiu»l  SooMtf . 

H.  W.  Jbundor. 
Hjde  Haaia,Ulniidi-ioad,  BIxcUimUl, 

IBB  PBBSEIC  R&DIAHT. 


inuo,  FlM. 
Bk.  SMondtf, 


noiplsol 
rat&td< 


uida[Mnd(Bt 

Pom  talki  about  ■ '  u  antinl} 
OMuniBn,  oonatmotad  (m  tlM 


pnoiomiJjf  tHMfUdt   v*it    o 


Id  tun  n 


u  wilt*  what  ha  IcBOwa,  *ad  ft 


KBdi  H  h«  kDam,  bat  no  man:  ud  tliat  BM  In  Uili 
ody,  tot  in  all  ouwr  >nbJ«M ;  tat  nob  a  pomB  mar 
kn*  acme  paiHcolar  knowlalia  and  — r— *-— —  ottha 
■■toi*  of  meli  a  poaon  or  nsh  a  taqBtaia,  that  aa  to 
•IfatrthlM*,  kDow*  DO  men  tlian  *bat  aTBiibodr  dosi, 
«d  rrt,  to  kora  a  dnttcc  with  tUi  llttla  iittbuua  ot  hi*, 
vfll  mtetaka  to  -  ' " '     *  '       ' 


ta  vholabodrof  phnlaki,  a  tIn 


. .,, .  ,_  that  ita  eridantial  taroe  baa 

looh  orar-eatiiiiatad.  Indeed,  in  hia  Sngliah 
latiMt  ho  expreaaea  himwlf  mnch  leii  ittonslr 
lian  In  the  not«  in  the  IteiitSlg  Nbtiea,  The 
neeawiTe  poiIlionB  to  wUch  Mr.  Denning  ■ppliaa 
he  name  of  Paneida  "aoM  toltnUr  Ml,''  he 
»;n)  *tth  tboa*  oalonlatad  an  the  hipotbeaea  cd  * 
lag  haTfng  %  daflnita  oiUt  in  apaoe,  the  peonliaiih 
f  iBoh  ortota  being  the  oonatamiy  of  the  elemanU 


ABSOOIATIOM. 


IB  tonnatlon  of  an  aalionoinlol  aaaocdation 


Hnaathaa  tboaeoftbo 


entiimawhatnion  pcmnlar  U 

Bar*!  AatnnoBioal  So«M7j 

qaartaain  L     '  '■"■* 

fan  thaeu 

Soeit^.   Hut  Miwaition,  being  mwml;  adopted 

In  vanj   inflniotul  qnaiteii,    ooie  fmit   in  the 

lomation  of  the  Biitilh  Aatnmomiral  Aaaodation, 

and  I  ha*e  thought  it  might  he  ol  ioteMat  to  tooi 

Wadm  If  I  gave   a  biiu  iomniar;  of  oni  Qnt 

In  thaaa  twolva  nontht  we  hare  choaan  our  flnt 
Btaaident,  offioan,  and  oonnml,  organiaad  oui 
bodDea,  appointed  eleren  diraotoia  of  otMerriDg 


Aatooni 

thaTBiT  idea  of 
diapeL(o-d^>  « 
b«n,UMg(Mti 


p,  thongh  thia  time  last  yaai 


t  proportion  are  foisigqen 
to  move  that  ooi  Tantoie  haa  bean  looked  upon 
win  Ten  ltleadlTe;«eln>MtrDnomata  abroad.  In 
Bn^tad  we  flna  odIt  fiTe  of  the  nrj  amallaai 
eoontiiM  nnnpnaented  on  our  roll,  whilat  Bootland, 
Iralaad,  WalM,  and  the  I*Ie  of  Hid  all  oontribuU  in 
fair  pcoportlon.  Cape  Colony  and  Matal  anpplj 
toimemben already,  Aoabvliaaeventeen— the loce- 
nnnen,  we  trait,  of  vigoioaa  bronobea  to  ba  itarted 
In  Uwaa  eoloniaa  before  tbt;  long,  and  aeTeral  othei 
poitloni  of  the  empiie  aie  alao  lepreaented. 

We  have  iaaoedaightDanibenof  our  journal,  474 
paoaa  royal  ootavo,  which  have  been  ganaraJlj 
wdl  leoeiTad,  and  tiiut  to  ivae  two  mois  oumben 
beton  the  conunencement  of  our  nait 


aodtbiiln  emteof  t 

■ad  the  MnaCdenble  nze  of  the  journal. 

I  think,  therefore,  that  we  ma.j  fairly  congratu. 
late  ounelTea  upon  having  made  a  laoui^ 
itait,  and  the  proapect  for  the  future  appeara  tc 
ba  a  bright  one.  And  of  this  aucoesa  it  ia  but  ban 
Joatioe  to  lay  no  inooniidarable  portion  ia  dae  U 
the  help  yon  hare  youraeU  extended  to  ua  by  thi 
pahlioity  you  gave  to  the  preluninaxr  atagea  in  thi 
formation  of  the  aaaaoiatiDn,  and  the  full  reporti 

Sn  hare  lo  readQr  pnbliihed  of  onr  meatinga.  Wt 
Te  not  yet  f  ul&Usd  all  the  detaila  of  our  origina 
jirogramme.  notably  the  purpose  of  holding  meet' 
mga  otherwiu  than  in  London.  But  it  ia  yet  earlj 
dayi  with  us,  and  in  due  time  we  may  hope  tt 
■oomnpliah  thu  Bnd  much  beaide.  At  pieaent  fullj 
one-third  ol  our  mambare  rende  in  or  oonTonientli 
near  to  London,  whilat  no  other  town,  no  counti 
erao  beyond  the  home  oouattei,  oontaina  aufflde 


andar  tl 


a  of  a 


gpro 


bable.    TMi  will,  however,  no  doabt  i 

It  the  marrellonaly   rapid  and  auatained  growtl 

which  these  last  month)  hare  witneeaed  M  kap 


ment  in  one  or  more  of  the  great  provmcial  centre! 
One  word  more.  Ths  tear  was  eipreaeed  in  earn 
quarters  when  the  Association  was  started  that  it 
anoeeea  woull  mean  injury  to  the  older  and  the  fa 
more  important  body,  the  Boyal  Aatronomiia 
Society.  Those  who  ware  moat  actiia  in  the  initia 
tion  of  the  Auoaation  believed,  on  the  othe 
hand,  that  the  more  aucceseful  it  became  the  morei 
would  etraiigiheu  the  aenior  society.  And  it  ba 
uoTed  io.  Of  32  members  who  have  joined  th 
B.A.S.  since  Ihe  fnrnutian  of  the  B.A.A.,  short  > 
that  time  has  been,  no  fewer  than  H  ha 
previously  joined  the  Aoocialion.     I  believe  th> 


eoording  to  Mr.  Denning,  until  about  the  22nd  < 
Lngnat,'  and  the  final  poaitlon  ia  at,  or  near,  tho 
lOint  7S°  +  66°,  the  last  pcwtioD  to  iduoh  theuame 
' Fereeida "  is appeoded in hIa  taUe uat 60°  +  fi9° 
atheiethof  Angnat,tlia  firat  being  at  3°  +  49" 
m  the  8th  of  July.  Comparing  thete  two  eitreraea, 

find  a  diffeteDoe  of  Sfr  in  the  value  of  i  and  of 
9'4°fnthe  value  of  t  -  Q.  And  in  both  caaea  I 
ind  oloae  approaohea  to  the  value*  both  of  ■  and 
f  w  —  Q  ija  radiants  not  atjled  "  Faraeid*"  by 
Cr.  Denning  than  in  thoae  so  deaignated  by  him. 
ilia  neareat  approach  to  the  radiant  at  3°  +  19°  co 
'n]y8iaoDeiat21°  +  67*,  ou  July  29,  the  difference 

_i 1_  i-e^ij,  [nolination  and  iS'  in  the  value 

;  and  the  neaieat  approach  to  the  radiant 
it  60°  +  o9°  on  Anguat  IB  ia  one  at  71}'  +  68°,  on 
Lngust22,  the  difference  in  inclination  beins  only 
I'l^  while  that  in  the  element  ir  -  Q  ia  2  6°.  A 
adiant  at  40°  +  66°  on  Anguat^,  however, 
kpproacheaalmoBteqnally  cloietothat  at  60°  +  G9° 
in  the  16th.  Dr.  KleiDai  haa  evidently  mmely 
uamined  whether  tha  radianta  which  Mi.  Denning 
alii  ■' Paiwids  "  would  fall  in  with  the  ring  theory, 
vhieh  he  think*  tbey  do  tolatably  well.  But  if, 
Uaoaiding  Mr.  DenninB'a  appellationa,  he  had 
lelaoted  ftom  the  oaluogoe  tbe  poailioni  which 
toooided  beat  with  the  hypotheaii  ^a  liog,  I  think 
le  wonid  have  lajectad  tome  of  Mr.  Dmning'i 
Peiaeidpoiitiona,  and  inaerted  aoma  ot  thoae  not  so 
ieaignated,  with  the  leeult  of  a  different  law  ot 
hiftug  and  a  different  duration  of  the  ahower. 
ror  iniUnoe,  the  radiant  at  3°  +  49°  on  the  8th  of 
Tulv  it  in  oloee  agreement  (as  regard*  the  elements 

and  T  -  £3)  wfth  one  at  299-  +  24°  on  the  20th 
a  April,  one  at  r  ■«  63°  on  the  17th  of  July,  and 
wo  at  18°  +  68°,  and  21*  +  67°  on  the  28th  and  29lh 
if  July  respectively. 
July  lOth.  W.  H.  8.  Konok. 

ABTSONOMIOAZ.. 

[32.513.] — TocB  aatroDomlcat  leadera  who  are  in- 
created  in  the  mel«Dric  brsnch  of  astronomy  vrill 
lo  valuable  work  by  recording  all  the  shooting 
itars,  both  small  and  large,  that  they  may  be  for- 
;unato  in  seeing  from  the  present  time  to  the  latter 
lart  of  August.  The  writer  will  be  glad  to  reoeive 
luch  a  list  of  obeervSitionB,  with  the  intention  of 
:hem  being  included  in  a  discouian  aa  to  tha 
ibaracter  of  the  radiation  at  theae  bodiea  at  this 
leaaon  of  the  year  in  and  around  Cassiopeia,  the 
wit  of  Ursa  Major,  and  Pareeua,  with  the  hope  at 
lettling  the  qaaation  o(  the  allegad  ahifting  nature 
ir  atabonary  oharaoter  ol  the  radiant  area  or  area* 
a  this  region  of  the  heaveni. 

It  may  be  advisable  to  mention  that  we  require 
Lhe  O.M.T.  (appraiimate)  of  the  obeervatian ;  tha 
magnitude  of  tha  meteor,  estimated  according  to 
tha  uugnitade  of  the  itara ;  the  pUoea  of  appear- 
mce  and  disappearaooa ;  the  duration— that  is, 
ivhether  slow,  swift,  or  very  swift,  and  remarks  ai 
to  stnaks  or  trains.  David  Booth. 

70,  North-atreet,  Laeda. 


[32514.]—!  IK  indebted  to  you,  Sir,  aa  always, 
tor  much  courteair  and  for  your  kind  insertion  oj 
my  communication  respecting  Stenehenge,  in- 
clading  the  photjigraph  I  sent  for  your  inspection, 
Aait  is  quiteimposaibletoreproduceby  any  copying 
pioeesa  the  faint  blutb  maikmg  the  actual  pcmt  ol 
coming  aunrise,  as  given  ie  the  orii^sJ,  I  shoulc 
like  to  be  allowed  lo  aay  that  Mr.  Thoe.  B.  Howe 
Photographer,  of  New^ry,  has  copies  to  diipoae  o: 
tor  a  very  reasonable  sum,  and  they  are  oertainlj 
most  clever  and  careful  representations  ol  thi 
phenomenon. 

Newbury.  J.  M.  Bacon. 

ELBOTBIO    CLOOK. 

[32515.1—1  (liHTK  agree  with  "GUtton,"  in  jou 
issue  of  the  3rd  icst.,  as  to  letter  32116,  beinn  ai 
advertiaament  in  disguise  i   and  not  only  lo,  but  i 


-la  of  Ike  detached  lever."   Ia  Mr.  Pope  qnile 

.bat  detailied  lever  is  new?  Abeotote  intmaU 

J  «"■«  ai»  marked,  no  matts  whether  the  amph- 
uda  of  the  poidnlnm  be  more  or  leae.  For  Kr. 
■ope'*  intonn^ion,  may  I  remind  him  ther*  ii 
Iraady  in  the  market  (I  hope  I  am  not  adverting) 
.  dock  with  a  pendulum,  the  bob  of  whii^  may  bs 
lb.,  31b.,  or  lib.,  or  any  reaaonable  weight;  mi; 
•  lowraed  lin.  or  2in.  or  laised  lin.  or  2io. 
rithont  altaring   time-keopinK. 

"  Olattoa  "  aaya  Mr.  Pope  givea  no  iutoimabaa 
wyond  the  fact  that  he  aalla  electrio  clodv;  n 
atj  axpaet  to  aee  ahoitly  in  tha  advertiscmmt 
oltunnaBaanonnoamaDtntnningUiua : — "  Electric 
look*.  Aoonrate  time-keepere.  Poliihed  csb, 
rith  battery,  complete.  Warranted  to  go  twelv* 
nonthi  without  atoppiog.  Price  4s.  6d.,  post  tree." 
:hls  Is  about  the  pnoe  ot  the  small  Yankee  doch 
lOW  on  tbe  market,  but  theae  want  winding  entr 
wanty-fouT  bonit,  or  ollenar. 

However,  if  anyone  can  pat  on  the  markst 
a  elactris  clock  aa  dieM  and  as  reliable  as  Ht. 
■ope  would  have  ua  believe  his  is,  a  very  lasge 
ortnne  must  soon  be  made. 

Q.  W.  A.  F.,  Electric  Clock  Maker. 


[32516.]-Ms.  J.  A.  WluoiT  makea  a  sligbt 
uataka  with  regard  to  tha  Stockport  brewing  cass 
letter  32181).  It  he  reada  the  analyat'a  endeoa 
ap^nlly,  he  will  find  that  the  prosecution  was  tn 
idding  "  sugar,'*  no  mention  of  the  kind  being 
nade.  After  the  lapee  of  a  few  hours  fromtht 
ime  the  yeast  waa  added  to  the  wort,  any  cum 
ugar  that  might  have  been  preaent  would  bs 
DVertod,  bat  in  case  invenion  had  not  taken  placs 
t  would  be  estimated  as  glocoae,  and  not  aa  caw 

Wiiix  regard  to  letter  32498,  it  ia  a  pity  that  Dt. 
iykaa  oanuot  write  without  ehowing  so  much  pro- 
'will  1 1  si  animoaity,  enieoially  when  he  biowa  n 
ittle  ot  the  aubjeot,  a*  i*  evidenced  by  the  mistattt 
le  make*  In  his  shortletter.  In  Mr.  Hooper's  bock 
m  brewing  nothing  ia  aaid  about  eatimation  of  cans 
mgar  undu  tbe  hnd  of  "  Analytical  ^  "-"""■*'"■ 
It  a  Wort." 

If  any  method  be  given  eliewhere,  it  applies  oily 
o  pore  cane-sugar  solutions.  But  auppMing.  l«r 
ie  sake  of  aigument,  that  the  1*50  per  oaat.  d 
ngar  mentioned  in  Uie  Stockport  case  was  cast 
lagar,  that  givea  over  7  per  cent,  on  the  malt,  > 
Igure  which,  aooording  to  his  own  ehowiog,  a 
Iwyand,  and  not  "  just  within  the  limits  ot  prola- 
anij."  It  is  no  wonder  that  Dr.  Sykes  would  sol 
like  to  swear  to  1  per  cent  ol  cane  auger  in  a  wtft 
kfter  showing  so  plainlv  aa  he  does  in  ttis  letter  that 
lie  does  not  luiow  how  to  estimate  it  at  all.  Alto 
the  "invidious"  position  the  Somerset  Bciut 
Mithorities  occupy,  it  is  rather  an  enviitble  onethas 
otherwise,  and  no  doabt  Dr.  Sykea  would  like  to 
ihare  it.  A  certificate  of  analytia  of  a  disputed  food 
■ample  from  them  haa  never  yet  been  found  to  b* 
[noorrect  in  a  court  of  law,  so  I  tail  to  see  ths 
applicability  of  tbe  jealous  sneer  with  which  bi 
dose*  his  letter.  Imperlttw. 


THB   KABHONOOaAFH. 


[32617.]— The  hsrmonograph  has  been  mto- 
tioned  lately  in  your  pages.  I  have  succeeded  is 
getting  some  beautiful  designs  from  my  home-msde 

There  is  an  illustration  in  Oanot'a  "Pbyaiti,'' 
showing  how  exactly  similar  results  are  obuioad 
^  a  ray  ot  Ught  reflected  on  to  a  blackboard  tioD 
two  toning-torks  vibrat=ng  in  harmony.  I  should 
like  to  aak  some  of  onr  photographic  readers  if  it  is 
not  poesible  tr   -'-'-  '-' — "' 


KAPOLBON  THB   PIBST'S    BBDSTBAS. 

[32518.1— A  I300D  many  of  your  readers  an 
evidently  interested  in  foniiture,  and  will,  I  think 
like  to  see  this  bedstead,  recently  bought  at  a  sale. 
It  belonged  to  Napoleon  I.,  and  waa  purchased  at  t 
sale  of  Uie  Tuilenee  lumiture  for  8,000  francs.  It 
is  a  very  fine  apedmeQ  of  the  style  of  t^e  period. 
The  framework  is  of  One  oak,  veneerad  with  veiy 
twantiful  Spanish  mahogany.  The  omamenta  an 
cast  in  brasa,  wrought  uvar  and  highly  gilt.  Tfaey 
are  of  considerabla  artistic  merit,  n&rticularly  ths 
figures  and  imperial  beea.  Your  readers  are  indebted 
to  Mr.  R.  Ward,  of  31,  Lancaitcr  Park,  Richn 


lublial 


also  to  1^.  W.  F.  Byan,  ol  Fenchurcb  street,  let 


ENaiJSH  MEOHAinO  AND  WOBLD  0»  BCIENOEiNo^lMS. 


mirraTTtaiT  ^nrmrkiam   Aiim  iMmoTTx  tw 


ENOLISE  H£OHAiaO  AND  WOBLD  OF  SOIENOE:  No.  l>7t. 


BPHES  TO  QPEBIES. 

To  Iktir  omiwri,  CsrrfpondaiU  art  ritptet- 
fuffd  ta  mtntimt,  m  tath  «ulaiiet,  lit  iUU 
mttr  of  lit  fiMry  tuitd. 

)9.]— Pap«r  Palp.—"  B."  wldiea  to  know 
neui.  I*  It  poMibls  to  mould  papai  rnlp 
II  atttclM  bj-  meuii  of  n««at«,  uid  withinit 
LB  airing  oflindanF    I 


[74622.]— Panor  : 
sxbuutiTa  artid*  on  tl 
will  b«  found  on  p.  3! 
wanti  aajthuiK  mora 
ihonlcl  wato  pGunlr  « 
ll  hit  diOoaltT,  lot 
artjole  nfsiTM  to  i 
artid*  U  illutnUd, 
oopied  from  patentod 
mmaUr  ao  dabiito  th 
tho  dotiaM  p«taDt*d. 


I  aniirar  (Jnlj  10)  what  qnita  appanntlj 

J   not  undaiitand.     I  did  not  notioo  tha 

but  be  thn«  atataa  tba  piopodtion  and  hii 
ion:— "Bag  No.  1  oontatna  twi balla-0,  1, 

f,  6,7,8,9;  bag  No.  2  oontauMthaaama; 
D.  3  oontaina  Bn  ballt— 0,  I,  2,  3,  4.  Tha 
at  almoat  taj  diara  batwaan  lUO  and  499  bu 
r  AanM  of  balng  dnwn  than  the  holdai  ot  a 
com  1  to  99,  for  (ban  ue  4  ohanoai  in  6  that 
,  ncntaining  an  initial  tnunbac  of  1,  2, 3.  or  4 

dnwn ;  wheraw  a  ahaie  from  1  to  99  ha* 
w  ehanoa  In  S  tbat  thaO  wHl  ba  dnwn,  whinh 
Mdooa  tha  dcaw  below  100."  miawaOOO, 
ad  Oil,  for  azampta,  ataod,  I  MiaTa,foT 
<,   1,  and  11    raRMotiTelrO     Thara  an,  of 

4  ohanoea  in  S  that  a  number  from  100  to 
itb  inaloaiTe,  will  be  dran,  aa  asuDit  1 

in  6  that  a  Dunbei  from  0  to  39,  both  In- 
,  will  be  drawn,  "niat  ii  to  aa;,  then  an 
9M  t^t  a  nomber  from  100  to  499  will  be 
.  ualntt  I  ohaooa  that  a  nnnilMr  from  0  to  ' 
1  Da  drawn.  Bat  joiir  carreapondant  E. 
ahnrrt  do«a  not  aaa  that  there  are  4  timea  a* 
tnmbentiom  100  to  499  a«  from  0  to  99,  and 
horafon,  an;  number  from  100  to  499  haa 
iy  the  nms  ebanoe  ol  being  draws  m  aov 
rCromO  to99— no  xaeaa  and  no  lea.  Tim 
•  of  the  whole  qneatlan,  and  th*  reit  of  yonr 
Mndnt'a  BommnnloatioB,  in  io  far  ai  it 
to  the  oalonlation  of  dnncea,  Ii  abaec  non- 

Hi«  omdudbig  leateaae  itqutagratnitoiu ; 
he  baiea  It  on  what  might  appeal  Tery  im- 

to  the  nninlUated,  it  ii,  perhapi,  neoeMarr 
it  b*f4re  thim  again,  tottariDKonaahatteNd 
tton :-"  Altogethw  it  anenu  to  be  a  Terr 
oDBtriranoa  for  giving  the  lariea  of  higheat 
ttie  graataat  advantage,  and  for  making  oer- 
aret— Tiz.,  thoae  containing  aotoal  nnmbert 
I  Taloable  than  thoae  oontaULiag  an  0." 

J.  0. 
».]  —  Baaettlnff    BoUw&y    Lines.  —  I    . 
M  Qtla  of  thii  quay  to  make  it  mora  aeniible. 
lU  be  putting  ^  metala  in  gauge.  Itladone 
tag  of  nun  who  Aitt  th*  ilM^n  bodDr  by 

M  ccowbazB,  and  gang*  the  metali  with  a 
iroaoctblpof  abeetiron,  notAed  genanlly 
TO  nids,  t£e  wid«r  one  lor  onrrea  to  allow  a 


■   Pront'a  sluetighuT  p 
*  "apart"    Pi 


[74642.  l—Oontent 
.  wlT  aoksowledg*  i 


thank  "J.  C.  S.,"pe 
out  th*  exiitenoa  of  i 
nttarij  natieea  i*  thi*. 
triangla*  for  the  pur] 
■eotor  an*B,  I  have,  : 
nmitttd  la  muUiply  (A 
radiui.  Cnfortonate 
oaloulata  the  table,  as 
iliow  "B,  W.,"  ai  1 
cead;  altlwngb  he wi! 


to  be  DE.  (The 
BBCDJ  xoyrindd 
depth  siren.  Bequii 
otanBDC;  and  lei 
BadiuAC-AD  - 


.;  but  there    .  ^ .  _ 

"  at  the  tmck  eithtx  to  the  weet  or  awt, 
log  to  whether  it  ia  "  np  "  or  "  down  "  line 
lannning  north  andaontb.  A*  to  tlie  raili 
Jvaa,  th<T  tend  to  qnead   by  the  weight 

•  lMy«tightaediq>i^ecelao«a.  Ihegaoga 
attna  on  bita  of  abaight  run ;  bat  when 
I  K  eurra  natniallj  then  ii  a  taudeni^  to 
•>._    :.  .i__i ragood 


■0174    X  9-  X  radiM 
(BDC  X   i  radiu) 


OO.]— PoIialUnff  Orlndery.— If  '■  W.  J.  S." 
to  lean  anything,  he  can't  do  better  than 
toBie  "B.M." ;  but  in  aakEngbia  qaejtiouhe 
ot  axpoae  man  than  ia  abeomtely  necenuy. 
■  wtkM  ttiey  call  a  "  verb.  np.  Boffa  an 
9  In  an  wrti  ot  ehapee  and  slia,  &o.— it'a 
irtman  at  the  bofl  who  doea  the  Job.  The 
Dompoied  of  "emeiT  and  oorondiun" 
MM  KracioQB!}  certainly  will  not  do  for 
Bg;  Mt  If  Uie  queriit  cuts  a  lot  of  diac*  of 
md  pbuiim  fliem  together  on  a  epindle  by 
of  two  diaca  of  (beet-iron  smaller  in  diem., 
coiqde  ot  Duta  mnning  on  a  thread  on  the 
I,  he  will  have  a  poliah&g  bnff,  and  cu  oae 
ttngt,  crooua,  Bath  brick,  or  whiting,  pro- 
be can  ipin  hi*  bnlf  ronnd  npidly. 

Nuif.  Dob. 
[4.]— Rew  Piooeaa  of  Prtntinr  Oarde.— 
not  thit  queiiat  to  have  explained  what  he 
by  the  "  new  Pvisuui  prooeaa  ot  prinliog 
"  He  might,  at  leait,  have  ^veo  aome  hint. 
bagmfbj  or  t;pe,— or  whatT  R. 

18.1— mrror.— I  aoipact  tbii  qnerlet  baa 
Cafiied  Unfail,  bat  "lead  "foil;  and  boa 
jot  by  Uiia  time  that  the  game  ia  not  worth 
idle.  If  he  haa  aonae  pleoe*  ot  really  good 
let  bia  lUvar  them  by  what  U  oaUad  the 
ht**  leirna—  (aa  in*teit  m  it),  which  ii  much 
I  qaidiailTer  ooat 


aee,  with  H.  Brookleh 
to  ia  praoticallf  the 
anoe  doea  not,  aa  it 


the  plan  I  nfernd  I 
ainkuig  fund,  ia  reqoi 
beaamee  the  abeolnte 
all  iucambraacea,  on 
leavea  it  equally  ires 
death.  Tlie  enured 
with  the  pajment  o. 
being,  in  fact,  takna 
property  oaDnat  be  I 
ooutinuet  hii  regular 
7  per  oBDt.  per  annnni 
the  proper^  which  ia 

rent  being  relied. 
of,  a*T,  2S  yean 
owneidup    at    a    re 

heiiaincaie  of  death  ai 


of  firat  yaar'a  premiom :  and  in  tb*  aba 
h*  reqniraa  none  beyond  a  ftnt  year'a 
■tart  with.     Th*  majcsity  of   


they  oeonpT,  and  aoqair*  no  tigbta  of  owMtihfp, 
nanaining  tenaata  to  tb*  end,  Mtbongh  tnaanwUl* 
tbey  may  hBTe  ionk  in  rent  the  Taloe  (ff  the  tcoparty 
u mi..  _>___. [)tf «f«d  by  flie 


I*  of  money, 

artiaena—oont^ne  to  pay  rent  yew  iAm  year  during 

their  irtiole  lifetime  for  the  bonie  or  other  piemiaaa 

rigbta  of  t 

Mtbongh) 

Taloacffth 

_.    Tb*  adrantana  o" 

above  plan    enable  a  tenant   to   b. 

tenancy  into  ownenhip,  and  thn*  to  >iwTnit  bia 
own  landlord  at  a  late  little.  If  anything,  In  McoaM 
of  the  rent  be  nrdinaiity  payi,  and  it  ia  dene  at  no 
money  taerifloa  at  the  onaet,  and  witb  pecfMt  aafety 
to  hi*  faaiHy  in  oa**  of  early  death.  Afl  be  n^ 
imderiatapartothitboai*.  It  maybe  poaalUeloi 
him  to  conalderably  radno*  bi*  pacabnalTaDt  flbaige. 
It  I*  n*«dle«i  to  point  ont  that  andL  a  ajitean  it  emi- 
nently eaited  aba  to  Msployen  in  providing  bomae 
fat  their  woknople,  and  not  onir  In  w^  of 
aeenting  their  (the  woikpeople'i)  adnedon  to  blm 
and  to  uwdteMMnpl^rman^  bat  In  withdrawing 
them  from  the  penudona  iodallrtio  tendendea  3 
Um  tImea.  I  tnut,  therefore,  that  aooiethliu 
■  '  '  t  In  Bogland, 
"  '  -0  It  by 

[T4743.]-Tln  PUtee.— Anew  me  to  onrxeot  a 
prmter**  error  In  my  reply  to  thi*  'qoery.  ni* 
"b*it  obarooel''  tin  pletea  an  ooated  wlih  abont 
2Ib.  of  tin  lee*  pec  box  than  a  "beat  bait"  (not  £2 
lean) ;  and  alao  the  unaaMrted  are  marked  IC  US, 
not  IC  VS.  Hbbxt  J.  Saixb. 

r74744.]-VentUatliir  Luc*  BnUdlng*.— 
"Old  Plowhman"  or  tha  "Plaaterer'e  Hawk- 
boy  "may  bow  a  good  deal,  but  neither  of  them 
ia  Lord  Chief  Juetioe  of  England,  wUch  ia  what 
LordErayonhupened  tobeuil793,  when  belaid 
down  the  law  m  "UpedeU  v.  Stewut,"  that 
no  part  of  any  ■nmyor'*  laboor  ia  to  be  a  per- 
centage of,  or  anyhow  rdated  to,  the  eoat  of  tt* 

boildmg,  and  aa  fra  a  coatom  teatified  of 

■o  diaighig,  "  The  ooon*  of  tobbery  o: 
Heath  might   aa  well  be  ^ored  In  ( 

Jaatice.    It  ooght  not,  nor  i '  *" 

On  hi*  Lordahip  ezpremlog  h 
GaiTOW  coneenMd  to  a  nraaolt."  In  the  in 
Peake'a  Beporia,  1B13,  we  read  of  thi«:  ■■&rar- 
v^oi  ia  to  be  oompenaated  for  hia  labour  |  but 
Dunot  recover  a  percentage  on  tba  money  paid  to 
badannen  wba*e  Mil*  be  looka  over,  and  who** 


%  Ooort  ot 


to  that  eftect." 


1 1846,0 


althongb  atdtlteeta  had  all  dep«**d  to  tb 
of  a  ooatom  to  pay  a  eoMrnuiion  japoa  w* 
ontlay,  aooh  ooatom  coold  not  bind  the  defendant 
unleaa,  at  the  time  of  making  the  original 
ooDtrast,  he  undentood  that  auob  ware  the 
tanna  upon  which  oomjMnaalion  waa  to  be  made." 
Ttiui  it  u  alirayi  open  to  thoee  who  employ  eithera 
■urveyor  la  on  BMbiteot,  to  tell  bin  fint  plainly  In 
writing  that  they  nndaiitand  no  aodi  cnnom,  that 
they  aJwaya  damn  it,  and  will  aee  Um  ca  thaanaabe* 
damnad  baton  ever  M^g  a  faithing  of  per-e*nt*g* 
or  any  way  pronotrng  aa  ^atem.  Tba  Aourioaa 
that ''Old  Plon^unan"  mantiona  would  aevnto 
have  done  flu*  qnite  properly.  The  plain  miianlng 
ot  Lord  Emyon^a  law  wa«  tiMt  he  olMtedanrreyom 
for  a  par-caatage  on  ontlay,  and  ardiiteot*  tor  Qtt  , 
•ame,  esaot^  with  Begabot  highwaymen,  ae  UaA- 
guaio*  whi<£  no  nation  needa,  and  that  onrt  oodit 
to  kick  to  the  devil.  Of  ooone,  any  aingle  genua- 
man  among  th*  totveyoi*  or  ar&tecta  c3  1793 
would  have  taken  the  bint.  Bnttheyitampedthem- 
■elvea  law-deQring  blaokgoajdi,  and  perpetuated  a 
daaa  ot  each  for  near  a  century  longer.  Of  ooorae, 
thoae  on  whom  they  livs  an  of  the  Colonel  North 
^pe,  moM  or  lea*,  and  made  to  be  fleeced,  nie 
more  the  BJ.B.A.  fleeoe  them,  the  monbopeof 
the  pabUo  awakening  and  kicking  the  whole  n 


initiation,  and  that  the  poioonoui  oeiling  of  the 
Black  Hole  at  Calcutta  and  ot  every  Eugliah  ceiliDg 
ainoe.  i*  ooe  ot  the  neceaiary  reaulta  at  which  be  haa 
umed.  E.  L.  Q. 

[74764.1— Boat-OonatmoUon  Pnule.— 1  take 
it  "  D."  doea  not  mean  boat  reachea  through  iratsr 
16  per  cent,  taater  ;  but  ita  performance  on  a  wind 
is  that  mach  better.  My  opinion  ia,  that  tnken 
metal  has  remedied  a  defeat  in  boat's  deeign — via., 
too  mnch  cat- away  forward;  and  oe  theuaaening 
of  leeway  naturally  improvea  reaching  qualitie*, 
the  two  combined  give  the  better  performance ; 
bnt  "D."  will  find  broken  metal  doea  not  affect 
boat  when  rumuog  or  sailing  off  the  wind.  It  may 
be  bi>at  ia  not  properly  masted.  Try  most  3In.  or 
"a.  farther  aft.  Johh  BoasBS. 

Oenarator.— To  "Tni.- 


olytb* 


[74786J  -OU-Taponr 
out."— Thanks  for  youi 


■r  payment   small  whiob  l»  objeetJonalila,  I  atiU  think  I 


1/"*^  li") 


J^  >■?■«. 


0 


tha  pdM  of  wUA  C  r—M.  D  wcl  E  H«  two 
niliwa,  wUdl  C  tovdiai  whra  pandulnm  nringi  to 
«■  ngbt,  tkoi  oomjilatiiig  tlw  dmolt  and  oaiuuig 
*--y  poll  t^  the  Bunet  on  F  io  «  contrary 


Z  il  ibown  In  aleration  with  two  opponte  poailioDi 
of  the  c^lindar  in  third  diAgnm,  and  in  plan  in 
No.  i.  In  tba  third  diamm,  taUnB  the  right- 
hand  dot  H  aflmitting  atMun  and  lett-huidi  u 
axhaniL  it  win  be  «a^  ■am  that  on  the  np  >trok«, 
the  eoaue  noTlDg  in  urMtlon  of  the  arrow,  that 
rtaam  li  admitted  niuUt  the  pliton,  aod  at  down 
■troke  Tiae-Ten&.  SiLTOit, 

I  [T47S9.]  —  Bngliie  anery.  —  Qaita  pooihle. 
DonUe  action  oeoillatiiig  are  ottan  mat  with,  not 
only  in  modflli,  hut  Utie  engiDei,  more  eapecutlly 


wiB  Dot,  htrwarn,  be  kUe  to  drlrc  Uieaa  oontfanoiu 

wlALaalaiieh«edli,HawrM«  of  no  uetorthb 

Ifirmm.    Vm  gnn^,DaniBll,ortb*l[InotttoaIl. 

f-^'-  -CuiK  um  McontBin. 


cyUndar  porta  are 
w*r  aa  a  alida-ra 

nhamt-port  d  the , , ,_, 

la  nmred,  projecting  a  ahort  way  out  On  the 
laoaottheaMamblock  AarsoDttwoerooTea,  ea^ 
forndne  part  of  the  drole  deacribad  br  the  rev.  of 
the  porta  B  and  C  abont  D,  one  of  wliiu  oonunnni- 
oatea  with  alaam  npplj  and  other  with  aohaMt. 
Tb»  porta  thnogb  iha  bloik  fran  tha  grooraa 
need   Mt   b»    «vt    t»  '  mck   'M»<'h  Aom, 


thii  time  and  the  lime  of  high-water  of 
tida  at  Lif  arpool  wltl  giTe  the  inlarral 
after  Llrerpool— that  la,  the  conatant.  I 
obaarratlona  he  made,  and  a  mean  of 
obtained,  qoerirt  may  b«  pretty  tan  of 
accnraoj.  H.  H. 

[T4806.]— TMtli  Stapplnr.— Pannil 
thank  Dt.  Briggi  tor  hia  ooarteoni  reply 
and  to  lay  th^t  my  reaaona   for   objedi 


-    „ -    ,         -(1)    I 

action  ia  lat  np  where  it  eertamly  ia  not 
and  the  decay  of  tha  toath  baatened  br  w! 
taodad  aa  a  praaemai*e ;  (2)  that  I  ban 
tion  to  maraarj  in  any  form  being  introd 
my  ayriam,  and  It  la  ualaat  aayiog  thai 
abaorbad,  when  wa  know  that  naaRoiy 
T^mnraTaa  at  ordinary  temparataraa,  ■ 
given  oft  in  the  month,  if  it  la  not  abaorb 
ay*(aai,m«yla*k  wlwoit  doaago  tof  t 
•  mere  plngginc-ap  of  tha  hole,  1  thiol 
mnA  to  be  preArred  to  gold;  bntwhati 
ia  a  oamaDt  that  wiU  adbeie  to  the  tooU 
Oil  «|i  4b*  i^artote  and  axoloda  air  and 
and  we  m^  dapaod  upon  it  that  Datun 
tight  in  the  material  naed  in  the  oonabveti 
IMlb  (whkb  ai«  alngnlarly  fraa^  from  m«l 

dianta'the  battac  will  our  patchwoA  b 
BlidMd,  and,  I  may  add,  the  better  «i 
digeatlon.  A*  regarda  the  white  oemanb 
two  teeth  that  were  atoppad  about  two  : 
which  are  qnite  aagDOd  a«  whenSratri^ 
maiiiil  luiiiu.  alill  i  mj  hard,  and  adh«ii 
to  the  teeth.  I  have  a  friaod  alao  who 
tooFh  that  waa  itopped  otot  toot  yean  a( 
iiitiUperfNt,  the  ttoppiBg  being, oxyA 
tiaoinhothaaMa.  Ai  ^dabtirt  who  * 
teeth  liaa  remored,  I  bare  tried  to  mab 
Mid  atopping  bj;  takinc  pure  chlocida  ol 
and  allowing  tUi  to  abaorb  moiitnte  on 
joatnm,  ponriBg  off  any  water  thai  m^  1 
HMD  mixiDg  joat  •oJBcWDt  of  thii  with  p 
otfiiut«twnn  a  atjS  paate,  but eaoBOt | 
•at  hard.  Parhapa  Dr.  Briggi  will  oblice 
what  ia  wrong  haia,  and  kindly  give  tol 
tttyphoiphate  and  oxynilphata  oamantaF 


[74S0g.>-BaaaDO«a.  —  To  reply  foil: 
query  would  require  aeranl  pa^  of  tha 
Bathew«rd  aMenoe  lanownaed  m  aomao] 
inoiM  Some  are  rimfdy  aloohoUo  (oi 
eaaential  oila,  other*  are  laelly  tiBetoR 
exttacta,  while  other  to-called  tewnnai  at 
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EOW  TO   COHSTBTTCT  A  aTTARTES 

CHixnra  clock.— zul 

riijus  brocket- clock,  whiok  has  jiut  been 
-L  deaoiibed,  ia  capable  cf  keeping  ybtj 
good  tiine ;  but  wnen  apringB  ana  short 
pendnlmns  are  entplojad  there  are  always 
preaent  elements  of  uncertainty  in  the  diiriiMi 
power  and  the  means  used  to  coyem  it.  a 
u  now  my  intenticn  to  deeoi^  the  same 
same  olook  to  ran  with  woig'hta  and  a  long 
pandolxun.  Snch  a  clock  will  be  a  far 
aaperioT  timekeeper,  and,  at  the  same  time 


will  not  be  so  oomplioated.  If  the  lifting 
actions  of  the  ftniming  and  strikinK 
mechanism  are  made  nice  and  light,  and 
the  dock  ia  fixed  properly,  it  wiU  make  a 
good- regulator  for  astroaomiail  or  other 
pntpoeea. 

It  wiU  not  be  neoessa^  to  deacribe  every 
operation  agun ;  bat  taking  the  Taiioua  parts 


as  ^tliey  were  described  in  the  preriona 
•rtjolea,  I  wiU  mn  over  each  in  the  same 
order,  and  point   oat   where  alteration  is 


Aa  a  general  rule,  weight-docks  are  made 
nUher  larger  tlum  braoket-olo«^,  aod  the 
wheels  have  ooaner  teeth.  There  is  no 
neoessity  far  this,  for  a  very  good  weight- 
dock  cftn  be  made,  using  tiie  same  train- 
wheela,  &o.,  aa  were  uaed  m  the  spring-dock. 
I  .—The  Trkme. 

Hkving  no  fuseea,  the  plates  can  be  con- 
nderably  redaoed.  8in.  square  is  a  good 
sin.  Otherwise  it  ia  made  exactly  as 
described  in  former  papers. 

8.— The  Burala. 

Pig.  101  shows  one  of  the  barrds  with 
main  wheel  and  maintaining  ratdiet  attadied. 
tits  wheel,  didk,  aad  spring  are  exaoUy  as 

TOU  LZn^-Vo.  1874. 


in  Fig.  16.  Ilie  winding-drum  is  IJin.  long 
and  1  jin.  diameter,  and  has  a  shallow  spiral 
groove  of  sixteen  complete  tnms.  Some  are 
made  without  any  grooves  at  all,  bnt  the 
lines  are  liable  to  fray.  The  ratchet  '~ 
mounted  on  the  arbor  in  the  same  manner 
a  fusee  ratchet.    Thia  makes  a  very  neat 


The  above  dimensions  are  for  the  "going' 
and  striking  barr^.  The  "  chime ''^barrel 
is  to  be  l|in.  long  and  2^in.  in  diameter. 

Hiobc  readers  who  intend  making  the 
dead-beat  escapement  had  bet(er  make  the 
"going"-barrd  with  maintaining  work. 
T&re  are  several  ways  of  doing  this,  but  the 
method  to  be  described  will  perhaps  be  found 
the  easiest. 

A  ratchet  of  brass  (A,  Fig.  101],  th 
thick,  and  oontaining  a  large  number 
of  fine  teeth,  ia  interposed  between  the 
barrel  and  great  whed.  To  thia  ratchet  the 
dickwork  is  fixed,  instead  of  to  the  great 
wheel.  The  whole  pressure  of  the  dnvihg 
power  is  tiius  applied  in  a  forward  directioa 
to  the  ratchet,  and  fhrough  it  to  the  great 
wheel  by  moans  of  a  short  spring.  As  the 
ratchet  revolvee  during  the  going  of  the 
olock,  the  teeth  nm  under  a  "detent" 
pivoted  between  the  plates,  and  falling  with 
its  own  weight.  When  the  barrel  ia  reversed 
during  the  operation  of  winding,  the  ratchet 
also  has  a  tendency  to  go  back,  but  ia  firmly 
hdd  by  the  detent.  The  apring  between 
ratchet  aad  great  whed,  being  still  under 
tension,  keeps  a  constant  forward  pressure 
on  tike  great  wheel  while  the  dock  is  being 
wound. 

Fig.  102  ia  a  section  of  the  mtuntaining 
work.  A  is  the  brass  key  which  keeps  the 
whole  together,  as  in  a  fusee ;  B  is  the  i 


"''■'■■■■innmnr^       Tiy.ul, 


wheel,  0  the  maintaining  ratchet,  D  a  cir- 
cular piece  of  braes  fixed  to  it  to  form  a 
hollow  for  the  dickwork  to  lie  in,  E  is  the 
■inding  latdiet,  and  F  the  barrd. 
Fig.  103  ahowa  maintaining  wheel  and 
detent "  in  poeitioa.  A  ia  the  detent,  of 
sted,  about  lin.  long,  and  fairly  heavy ;  it 
is  ntoonted  on  a  steel  arbor  pivoted  between 


the  plates,  well  dear  of  the  ceutre-whed 
teeth,  and  falls  merdy  with  its  own  weight. 
S  is  the  maintaining  ratchet,  C  the  rim  of 
brase  soldered  to  it,  and  B  the  winding 
ratchet.  The  bands  may  be  provided  wiu 
dther  one  or  two  dicks. 

Fig.  104  shows  the  connection  between 
maintaining  ratchet  and  great  whed.  The 
stud  A  ia  &ed  to  the  ratchet.  The  carved 
arm  shown  is  fixed  to  the  main  whed.  The 
Btud  A  slides  easily  over  thia  curved  arm,  and 
oompiesses  the  spiral  spring,  thus  driving 
the  main  whed  in  the  direction  of  the  arrow 
when  the  pressure  of  the  weight  ia  upon  it. 
When  the  driving  power  ia  tuen  away,  tbs 
compression  of  the  spiral  epriag  continaee 
to  drive  the  dock  until  the  main  whed  has 
advanced  sufficiently  to  relax  it,  which  will 
perhaps  be  ten  minutes.  The  stud  A  is 
meanwhile  held  firmly  by  the  detent  acting 
on  the  ratchet  teeth.  To  accommodate  the 
apring  and  stud,  a  dot  is  cut  right  through 
the  main  wheel,  as  diown  in  Fig.  104,  ao 
that  nothing  projects  beyond  the  plane  of 
the  whed. 

Sometimes  a  curved  spring  is  inserted  in 
the  hollow  of  the  main  whed,  instead  of  a 
epiral  one  as  shown,  but  it  is  mora  liable'te 
break. 

Oood  atout  gut  should  be  used  for  the 


lines,  and  should  be  led  through  pulleys 
back  again  to  the  dock,  where  they  are 
hooked  on.  The  lines  ahould,  therefore,  bo 
L  9ft.  to  10ft.  for  the  chiming,  and  6tt. 
for  the  striking  and  going.  This  will  give  a 
drop  of  about  4ft.  6in.  . 

Tlie  weight  to  keep  the  dock  going  will  be 
found  to  be  about  101b.  The  striking  and 
chiming  weights  will  depend  a  great  deal 
upon  the  weight  of  hammers  and  strength  of 
hammer  apringa,  but  will  probably  be  about 
Islb.  and  201b.  respectively. 

Thia  dock  will  require  less  power  to  drive 
it  than  the  bracket  form  with  a  short 
pendulum  and  recoil  escapement  requiring  a 
rather  large  pendulum  arc. 

3.— The  Oantro  Wheel. 
His  has  64  teeth,  and  is  2in.  in  diameter, 
otherwise  the  same  as  described.    The  pinioa 
has  eight  leaves. 

4.— The  Thiid  Wheel. 

Thia  has  60  teeth,  and  measures  liin.  vet 
diameter.    Its  pinion  has  eight  leaves. 

S. — The  Bacapement. 
A  dead-beat  escapement  requires  greater- 
care  in  its  construction  than  a  recoil,  bat 
is  capable  of  much  bett«r  timekeeping. 
It  was  invented  by  Graham  in  the  beginnine- 
of  last  century.  It  is  called  Wb»  4ww^>a^* 
becausQ  ttia  ^t!tsiSi.-\f»SOQ.  w»    ^^^  \Sk'*w> 
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npoa  iL  A  gkciec  ha»  pawed  over  tlie  itone  in 
the  put  and  marked  it  with  the  atnight,  dMrly 
defined  ontt  that  once  Men  are  always  euily 
recogniaed  by  the  itudent  as   eridence  of   ice 

U  a  gUder  is  bearinK  along  upon  itt  lorface  a 
large itoae  oc  lOok, and  if,  alter  descending  to. 
mumer  and  lower  levels,  the  glacier  melts,  the 
atone  or  rock  will  be  dropped  upon  the  surface 
heneath.  This  is  the  explanation  or  those  re- 
naikahle  stones  met  with  eepedally  in  the  hilly 
and  mfimntainoos  districts  of  Onat  Britain. 
They  Sfs  often  to  be  seen  quite  ieoUted  upon  a 
moor  side,  or  upon  a  jnonDt&in  top.  One  of 
these  perched  blocks,  as  they  are  called,  is  to  be 
seen  m  Fig.  2G.  Before  geologists  nndentood 
that  once  upon  a  time  a  vast  sea  of  ice  flowed 
orer  the  northern  port,  at  all  eTents,  of  England 
and  Wales,  these  perched  blocks  were  a  gre«t 
difficulty.  Obrioosly  they  could  not  hare 
lolled  to  where  they  were,  nor  could  they  have 
been  transported  thither  by  rauning  water.  Thay 
hsTe  been  borne  down  from  higher  levels  by  ice- 
rivera,  and  upon  the  melting  of  these  have  been 
dropped  whm  they  are  now  found. 

leebe^s,  the  deteched  massee  of  ice  that  free 
thamselTe*  from  the  Arctic  Ocean  and  float 
■ootliwwds,  also  are  likely  to  transfer  rocks  from 
the  Northern  regions,  and  drop  them  upon  the 
teabottoni. 

1  water,  spring 


m.  31. 

icebergs,  are  oeaseleislT  engaged  in  the  work  of 
denndaticm,  of  tranBler  of  the  worn  down 
niatrhli  of  deposit  of  it  elsewhere.  There  is, 
of  course,  no  creation  and  no  destruction  of 
matter:  wheiie*er,  at  some  place  on  the  earth's 
BnT&ce,  there  is  a  thinning  down,  wemaybesure 
that  somewhere  else  there  will  be  later  on  a 
Ihinfcening  up.  The  processss  of  denudation  and 
of  traoafer  are  necessary  anteoedenta  to  the 
dapodlion  of  this  or  that  particular  material 
which   giTea  rise   to    this    or   that    particular 

(f)  Aotlon  of  Fire. 

We  hare  seen  that  the  crust  of  the  earth  floats 
npcm  a  liquid  substratum  of  molten  rocks,  within 
VWh  again  is  a  solid  nucleos.  We  have  seen 
fnrtber  that  depression  at  one  point  in  the  crust 
must  mean  elevation  at  another.  The  liquid 
substratum  is  subject,  therefore,  to  many  external 
stresses  and  strains,  and  is  probably  itself  in  a 
twnditioa  of  instabUity,  As  a  consequence,  the 
cmat  of  the  earth  is  subject  to  movements,  and 
eiren  to  rupture,  owing  to  the  action  from  within. 
And  suoh  geolopcU  cnangee  as  are  thus  brought 
about  are  nid  to  be  due  to  igneous  agency. 
J^u,  Bre. 

The  action  of  igneous  agsndee  is  nroally 
divided  into  three  forma — volMoio  action,  earth- 
qnakes,  and  gradual  elevation  or  depression.  (I) 
A  volcano,  such  a*  that  of  Yesuvius,  represented 
in  Kg.  29,  is  formed  when  the  crust  of  the  earth 
is  ruptnred  from  within,  and  quantities  of  gasee, 
Uqnids,  and  solids  are  ejected.  The  fuiael- 
SMped  opeoing  whence  they  are  thrown  oat,  is 
called  uie  crater  of  the  volcano-  spa-rrip 
(kratei),  abowL  From  this  crater  air,  steam, 
ttya,  ashes,  dust,  mud  and  rock  (molten  or 
■olid)  emerge.  The  lava  ma;^  cool  down  into  the 
-wall-known  spongy  foito,  or  intopumice,  or  into 
osimnu  of  basalt  (Fig.  30).  In  fig.  31  is  shown 
ft  volcanic  bomb. 

In  oonnedion  with  these  volcanic  actions 
sh""''^  be  noted  the  eases,  such  as  the  geysers  of 
Icdand  (Fig.  32),  hi  which  quantities  of  hot 
water  are  ojectM  through  openings  in  the 
ground. 

(2)  Earthquakes  produce  three  chief  effects 
upon  the  cnat  o(  the  earth :  fracture,  gubeideQCe, 
■ud  elevation.  (3)  Far  more  effective,  however, 
tbaa  tha  psfoaptible  Tiolence  of  earthquakes  are 


the  gradual  and  imperceptible  raisings  and  Iqwer- 
inn  of  the  earth  B  crast  that  aia  constantly 
biking  place.  Long  continued  observation  and 
reoor^  reveal  the  important  ftkot  that  at  many 
places  on  the  earth's  surface  vray  alow  osdlla* 
tions  of  the  earth's  level  are  (^g  on.  The 
shores  of  the  Baltic  have  been  gradually  rising 
during  the  last  hundred  years.     All  the  islands 


Fia.  32. 

within  the  Arctic  drcla  are  also  growing  slowlj 
out  of  the  sea.  The  bed  of  the  Mediterranean  is 
rising,  that  of  the  Pacific  is  falling  ;  and  that 
similar  changes  of  level  have  occurred  in  the 
past  is  shown  by  the  presence  of  marine  rocks 
and  sea-shells  far  above  the  level  of  the  sea  to- 
day. When,  as  for  example,  on  the  western  side 
of  the  Andes,  1,300ft.  above  the  present  level  of 
the  sea,  an  actual  sea-beach,  with  sands  and 
rocks  and  shells,  is  found,  this  is  called  a  raised 


"srs 


Elsotiical  BDgIne«n.    ' 


utilised  eoooomlcally    ...  .  „      . 

advantan  tor  the  production  of  light.  As  an  in- 
stance (J  the  lowest  practicable  limits,  (airiygood 
remits  hate  been  obtained  by  a  frequency  as  low  as 
1S,()00  to  20,900  per  srcond,  and  a  potsntul  of  about 
20,000  volta  Both  freqoencir  and  potential  may  be 
anormoual*  increased  above  these  figures,  the 
praotioal  units  beins  determined  by  the  character 
of  the  apparatus  and  its  capability  of  standing  the 

To  prodnee  a  current  of  very  high  frequency  and 
very  high  potential,  certain  well-known  darices  may 
be  em^yed.  For  instance,  as  the  primary  source 
t  current  or  electrical  ai "  '" ' 


|enaiatly  may  be  used,  tbe  cuooit  of  which  may 
mtermnted  with  extreme  rapidity  by  mechami 

a  magneto-electRD   madune  specially 
to  yield   alternating '-  -'  — — 


small  period  may  be  used ;  and  in  either  case,  should 


the  potential  be  too  low,  an  induction  coQ  may  he 
employed  to  raise  it  i  or,  finally.  In  ordertoover- 


,   which  in  such 


osss  beeoms  praatioaBr  insuperaUe  before  the  best 
results  are  reached,  the  toineiple  of  the  lilunptive 
discharge  may  be  utilised.    Bv  meauii  of  this  latter 

em  a  much  iireater  rate  of  uaiiKe  in  the  current 
produced  than  by  theothermeauisngnsted.  The 
currant  ot  high  frequency  is  produced^^  the  dls- 
— "ve  disohuge  of  tbe  aooumnlated  energy  of  a 
mser  maintained  by  charging  said  OQUdenser 
a  suitable  source  and  discharging  it  into  or 
throng  a  circuit  under  proper  relatioiis  of  selt- 
induotion,  capacity,  tesistanoe.  and  period  in  weU- 
understood  ways.    Such  adisdiaigeisknownto  bs. 


incihaMater,  andin  tbisway  a  current  varying  in 
stresiBth  at  an  enormously  rapid  rate  may  be  pro< 
daeed.    Having  prodnoed  in  the  above  n 
curieDt  of  exceestve  frequencT,  b 
Induction  ooll,    eDormouily  high 
obtained — that  Is   to  saj,  in 

wUob  or  into  which  the  ffismptl „ 

oondenser  takes  place  is  included  the  primary  of  a 
suitable  induotioa  otril,  and  by  a  ssoondary  eoU  of 


much  longer  and  finer  wire  is  oonverted  to  ourrmts 
of  extremely  hi^h  poteutiel.  Tbe  differences  in  the 
length  of  the  pninary  and  econdary  coils  in  oanneo- 
tion  with  the  enormoosly  rapid  rate  ot  change  in  the 

ueqneucy  and  exoeesively  high  potentiaL  Suoh 
onrrente  are  not  available  for  use  in  the  usual 
ways,  bat  if  either  of  the  terminals  of  the  seaandaiy 
coil  is  connected  to  tbe  leading-in  wires  ot  an  ordi- 
nary  incandeeoeut  lamp,  the  carbon  may  be  brought 
to  and  raunUined  at  incandeaoence,  or  a  lamp  may 
be  rendered  luminous  by  simply  being  held neartu 
seoondary  ciccui'.  O 

The  inveator  ttainki  the  effects  thus  produeed  are 
attributable  to  molecular  bombardment,  ocmdensBr 
aotion,  and  electric  or  elheiic  disturbances.       >'uM 

In  carrying  oat  the  invention,  care  mutt  bejtaken 
to  reduce  to  a  minimum  the  opportoni^  for  the 
^Silpatlon  of  the  energy  from  the  oonductois 
Intermediate  to  the  nource  of  current  and  the  ti^t- 
raving  body.  For  this  purpose  tbe  condurtors 
should  be  free  from  projectioni and points^and  well 
oovered  or  coated  with  a  good  insulator.  The  body 
to  be  rendered  ineandeecent  ehoold  be  selected  with 
a  view  to  its  capalulity  of  withstanding  the  aotion 
to  which  it  is  eipceed  without  bamg  rapidly 
destroyed,  for  some  conductors  will  be  much  more 
speedily  consumed  than  others. 

In  the  accompanying  eanavinsa,  which  iilusliate 
iSi.  Tesla's  apparatus,  Fig.  1  is  a  diagram  of  a 
■ystam,  and  Figs.  2  and  3  are  Tertical  sectional 
views  of  special  forms  ot  light-giiing  devices. 

O  is  the  primary  source  ot  current  or  eleetalcal 
energy,  in  the  present  iUustmtian  an  alternating 
currant  generator  of  comparatively  low  eleetro- 
mnti™  (.urn.     The  potential  of  the  current  israised 
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the  oost  of  water  power  will  be  found  to  yary 
between  £2  and  £8  per  annum,  the  exact  figure 
depending,  of  course,  on  the  total  amount  of  power 
ayaOable,  the  quantity  of  water,  its  fall  and  local 
conditions,  which  must  hugoly  mfluenoe  the  cost 
of  the  hydraulic  works.  !nie  cases  where  water- 
power  can  be  had  at  so  low  a  price  as  £2  a  year  are 
exceptional ;  on  the  other  hand,  if  we  have  to  pay 
fs  much  as  £8  a  3rear  for  water-power^  it  wiU 
seldom  be  worth  wmle  to  transmit  it  electncally,  or 
in  any  other  way ;  and  I  shall,  therefore,  assume 
£3  or  £6  as  the  limits  of  cost  for  watcor-power 
intended  for  electric  transmission.  The  cost  of 
steam  power,  if  produced  by  large  economical 
engines,  is  generally  taken  at  £10  per  year ;  if  pro- 
duced by  small,  and  therefore  less  economical 
engines,  it  may  rise  to  £20,  and  even  £iO  per  year. 
I  shall  further  assume  that  in  all  cases  the  power  is 
required  for  3,000  hours  during  the  year,  that  is, 
300  working  days  of  10  hours.  At  the  outset,  it  is 
dear  that  if  we  wish  to  transmit  large  parcels  of 
power— say  lOOH.P.  and  upwards— by  storage, 
batteries,  we  must  be  able  to  deUver  the  power  at  a 
cost  higher ;  it  would  obviously  pay  better  to  estab- 
lish a  local  steam-engine.  I  have  already  mentioned 
that  a  system  of  battery  transmission  can  be  made 
to  yield  56  per  cent  efficiency,  if  we  allow  10  per 
cent,  for  the  transmission  itself.  To  deliver 
100H.P.  we  must,  therefore,  charge  with  178H.P. 
during  a  time  equal  to  that  during  which  the 
power  is  required.  If,  therefore,  at  the  generating 
station  the  annual  horse-power  costs  £3,  the  charge 
for  power  alone  will  be  £5  Os.  at  the  receiving 
station.  To  this  must  be  added  the  cost  of  labour 
and  the  interest  and  depreciation  of  plant,  which, 
in  this  case,  consists  ox  the  generating  dynamo, 
motor  batteries,  and  line  of  transmission,  with  its 
equipment  of  locomotives  and  waggons.  The  small 
atoraige  cells,  as  now  made,  for  lighting  and  power 
purposes,  cost  about  £40  per  horse-power ;  but  let 
us  assume  that  the  larser  cells,  such  as  we  would 
zeouire,  could  be  had  for  £30  per  horse-power,  then 
a  Dattcury  to  work  a  lOOH.P.  motor  would  cost 
£3,300.  In  order  to  economise  carriage,  and  to  re- 
duce the  wear  and  tear  of  cells,  it  womd  be  advan- 
tageous to  have  two  batteries,  one  being  charged 
while  the  other  is  at  work.  We  have  thus  an 
initial  outlay  of  £6,660  for  batteries  alone.  The 
interest  and  depreciation  on  these  will  certainly 
not  be  less  than  15  per  cent.,  or  £10  per  horse- 
power. Add  to  this,  the  cost  of  power  at  the  gene- 
rating ^  station,  that  of  labour  and  interest  and 
depreciation  on  the  electric  machinery  and  the  line, 
and  you  will  see  that  it  is  quito  impossible  to  com- 
pete with  battery  transmission  against  a  local 
steam-engine,  if  the  power  produced  by  the  latter 
ooafai  £10  per  annum.  But  how  does  the  ease 
stand,  if  the  amount  of  power  required  is  so  small 
fhat  n  cannot  be  produced  at  this  low  figure  ?  If 
we  want  only  5H.P.,  and  if  we  produce  it  by  a  local 
stesm  or  gas-ensine,  we  shall  have  to  pay  for  each 
lunae-power  £20  to  £40  per  annum.  Will  it^  in  this 
case,  pay  to  transmit,  by  means  of  battcmes,  the 
power  produced  by  a  large  and  economical  steam 
engine  at  some  central  station  ?  If  we  have  to  build 
a  tramway  or  railway  for  this  purpose  specially,  it 
will  certainly  not  pay;  but  let  us  assume  tfaiat  a 
tramway  already  exists,  and  let  us  investigate 
•whether  the  company — which,  we  suppose,  is  work- 
ing the  line  by  storage  cars— could  anord  to  sell  to 
a  eostomer  on  the  line  power  at  a  cheaper  rate  than 
he  oould  produce  by  a  local  engine.  Let  us  assume, 
hy  way  of  example,  that  the  customer  requires 
6H.P.  for  10  hours  daily.  The  battery  to  work  a 
5H.P.  motor  wiU  weigh  about  2^  tons,  and  cost 
£170.  The  charging  dynamo,  motor,  aud  regu- 
lating gear  will  cost  about  £150,  so  that  the  whole 
capital  outlay,  il  we  provide  two  batteries,  will 
amount  to  £490. 

{lb  be  continued.) 


THE  MAXIK  AEBOPLANE. 


rriHE  following  account  of  the  Maxim  aeroplane 
X  is  from  the  Ifew  York  Sun,  and  appears  to  be 
given  by  the  inventor :— M^  experiments  have  not 
Been  in  the  realm  of  balloomng,  but  on  the  aeroplane 
system— to  propel  a  plane  set  at  an  angle  so  as  to 
nde  on  the  air  as  fait  as  the  air  yields,  and  so  to 
keep  up  an  iH»pioximately  straight  course.  I  put 
up  a  steel  oolumn,  with  a  long  wooden  arm  arranged 
to  Botate  on  the  top  of  the  oolumn ;  an  arm  pivoted 
to  the  oolumn,  simply  to  swing  around,  and  long 
eaongh  to  describe  a  oircleexaoUy  200ft.  in  ciroum- 
fsrencs.  This  arm  was  steved  in  every  direction  so 
as  to  be  perfectly  stiff,  ana  it  was  as  sha^  as  a 
knifs,  so  as  to  offer  yerj  littte  resistance  to  uie  air. 
To  the  end  of  this  arm  I  attached  what  might  be 
oalled  a  small  flying  machine,  arranged  in  such  a 

that  power  oould  be  transmitted  to  the 

fhioogh  the  post  and  arm. 

Mflhine  had  a  steel  shaft  that  oould  be 
aolalsdat  any  speed,  and  wss  also  provided  with  a 
dnumoHMtor,  an  instnmisnt  lor  measuring  force. 
1»  Ikis  shaft  of  the  flving-maehine  were  attc^died 
fiflioas  kinds  of  ptopaUer  saews  one  at  a  time, 
"whifllil  eanssd  to  berotatod  at  various  speeds.  The 
appentus  when  oompleto  was  ananged  to  correctly 


indicate  the  number  of  turns  per  minute,  the  actual 
push  or  propeUingforce  of  tiie  screw,  and  the 
slip  of  the  screw.  When  the  arm  was  allowed  to  go 
free,  and  the  screw  was  roteted  at  a  high  speed, 
the  flying-machine  would  travel  around  the  circle 
at  from  thirtv  to  ninety  miles  an  hour.  The 
machine  was  also  provided  with  a  system  of  levers 
similar  to  those  used  in  ordinary  dniggists'  scales, 
and  to  this  were  atteched  planes,  genenuly  made  of 
wood,  and  arranged  in  such  a  manner  that  they 
coiUd  be  placed  at  any  angle  above  the  horizontal. 
By  carefully  measuring  the  power  required  for  a 
certain  speed  without  any  plane  attached,  and  then 
attaching  the  plane,  and  running  the  machine  at 
exactly  toe  same  speed,  the  difference  in  the  force 
required  for  both  operations  indicated  the  actual 
force  required  to  propel  the  plane. 

The  apparatus  for  holding  the  plane  was  provided 
with  a  careiully-made  dynamometer,  which 
measured  and  registered  the  Uf  t  of  the  plane — the 
amount  it  would  lift  when  being  driven  through  the 
air.  When  these  planes  were  perfectly  horizontal, 
and  the  machine  was  allowed  to  travel  at  a  high 
velocity  nothing  was  registered ;  but  if  the  front  or 
advancing  ed^e  of  the  plane  was  raised  slightly 
above  the  horizontal— say  1  in  30— then  it  was  found 
to  have  a  tendency  to  rise.  On  one  occasion,  when 
a  plane  was  placed  at  an  angle  of  1  in  25,  it  was 
found  that  it  would  carry  2501b.  to  the  horse- 
power; but  this  result  was  only  obteined  on  one 
occasion.  The  an^le  was  so  slight,  and  the  roeed 
was  so  high,  that  it  was  difficult  to  arrive  af  the 
same  remit  the  second  time  on  account  of  the 
trembling  of  the  plane  in  the  air.  The  angle  was 
accordingly  changed,  and  nearly  all  subsequent  ex- 
perimente  were  tried  with  the  plane  placed  at  an 
angle  of  1  in  14— that  ib,  that  when  the  plane 
advanced  14ft.  it  pressed  the  air  down  1ft. 

In  these  expenmente  it  was  found  that,  with 
every  pound  of  push  given  by  the  screw.  141b. 
could  oe  carried  by  the  plane.  The  skin  niction 
on  the  screw  and  on  the  plane  vras  so  small  as  to  be 
unappredable ;  it  was  nothing  like  the  friction  of  a 
screw  in  the  water.  With  uie  angle  of  1  in  14 
eveiything  ran  smoothly,  and  experiments  were 
tried  with  all  speeds  between  20  miles  aud  90  miles 
an  hour.  These  experimente  proved  that  certainly 
as  much  as  1331b.  could  be  carried  with  the  ex- 
pense of  IH.P.  These  are  the  date  I  personally 
obtained,  and  which  I  know  to  be  true.  They  do 
not  depcnid  on  theory  at  all.  The  small  planes 
experimented  with  were  from  2ft.  to  13ft.  long  and 
from  6in.  to  4ft.  wide.  Fifty  different  forms  of 
screws  or  screw-propellers  were  used  in  conducting 
these  experiments.  .  .  .  My  large  apparatus  is 
provided  with  a  plane  UOft.  long  and  40ft.  wide, 
made  of  a  frame  of  steel  tubes  covered  with  silk. 
Other  smaller  planes  attached  to  this  make  up  a 
surface  of  5,5008q.ft.  There  is  one  great  central 
plane,  and  to  this  are  hinged  various  other  planes, 
very  much  smaller,  which  are  used  for  keepmg  the 
eqmlibrium  correct  and  for  keeping  the  flving 
machine  at  a  fixed  angle  in  the  air.  The  wholo 
apparatus,  including  the  steering  gear,  is  145ft. 
lon^.  The  machine  is  provided  with  two  compound 
engmes,  each  weighing  3001b.  The  steam  generator 
weighs  3501b.  The  oUier  things— the  casmg  about 
the  generator,  the  pump,  the  steam-pipes,  the 
burner,  tbe  propellers,  and  the  shafting — aU  weigh 
1,8001b.  Everything  is  remarkably  ught,^  so  re- 
markably light  that  one  grate-bar  in  a  boiler  that 
generates  as  much  steam  as  mine  would  weigh 
more  than  my  whole  boUer.  It  is  made  of  copper 
and  steel,  brazed  with  silver  solder.  There  are 
48,000  brazed  jointe  in  the  generator,  and  it  is 
heated  by  45,0(X)  gas-jets,  there  being  40ft.  of 
grate  surface.  The  heat  thus  produced  is  perfectly 
terrific.  The  boiler  was  tested  up  to  900lb.  pres- 
sure, and  it  didn't  leak  a  drop. 

The  most  novel  feature  about  the  engine  is  the 
system  by  which  I  bum  petroleum  and  generate 
steam.  Petroleum  is  turned  into  gM^  and  then 
that  is  burned  for  |feneratinj^  steam.  The  engines 
have  lately  been  tried,  and  it  was  found  that  they 
gave  a  push  of  l,000lb.  on  the  machine,  whidfi 
seems  to  indicate  that  the  machine  will  carry 
14,0001b.  The  actual  amount  of  power  shown  in 
useful  effect  upon  the  machine  itself  was  120H  J*. 
A  part  of  the  aeroplane,  or  actual  kite,  is  made  of 
very  thin  metal,  and  serves  as  a  very  efficient  con- 
denser for  the  steam.  It  looks  much  like  a  kite 
....  indeed,  that  is  what  it  is— a  huge  kite,  with 
the  machinery  hanging  beneath  it  from  ite  under 
side.  If  it  were  in  the  air,  in  flight,  vou  wpuld  see 
a  great  sheet  of  silk  and  a  little  platform  under  it, 
between  it  and  the  earth. 

The  machine  has  not  been  tried,  owing  to  my 
absence  from  England.  It  is  ready  and  awaiting 
my  return.  It  is  now  resting  on  a  track  12ft.  wide 
and  half  a  mile  long,  in  my  park.  The  first  quarter 
of  a  mile  of  the  track  is  double— that  is  to  say,  the 
upper  track  is  3in.  above  the  lower.  By  that  means 
I  am  able  to  observe  and  measure  the  lift  of  the 
machine  when  it  starts,  because  the  upper  track 
will  hold  it  down  when  it  lifto  off  the  lower  one. 
When  completed,  the  madiine  will  weigh,  with 
water-tanks  and  fuel,  somewhere  between  5,0001b. 
and  6,0001b.,  and  the  power  at  my  dispos^  will  be 
300H.P.  in  case  I  wish  to  use  it ;  but  it  isixpected 


that  about  40H.P.  will  suffice  after  the  machine  has 
once  been  started,  and  that  the  consuinption  of  fuel 
will  be  from  40lb.  to  501b.  per  hour.  The  machine 
is  made  with  its  present  great  length  so  as  to  give  a 
man  time  to  think ;  ite  length  makes  it  easier  to 
steer,  and  to  change  ite  angle  in  the  air.  Ite  quan- 
tit]^  of  power  is  so  enormously  great  in  proportion 
to  ite  weight  that  it  will  quickly  get  ite  speed.  It 
will  rise  in  the  air  like  a  seagull  if  the  engine  be 
run  at  full  speed  while  the  machine  is  held  fast  to 
the  track  and  if  it  is  then  suddenly  loosened  and 
let  go.  If  it  were  necessary  it  could  mount  right 
up,  spirally,  around  and  around  in  a  circle  of  a  mile 
in  circumterence  in  ite  own  country. 

If  it  proves  as  I  have  figured  it,  there  should  be 
room  for  fuel  to  carry  it  1,000  miles ;  indeed,  it 
looks  as  if  it  might  carry  two  tons  of  fuel,  or  suf- 
ficient to  propel  it  across  the  ocean.  But  I  cannot 
tell  about  that ;  a  trial  alone  will  determine  what 
unforeseen  things,  not  calculated,  will  arise.  It 
will  be  possible  to  bum  2001b.  of  fuel  an  hour ;  but 
I  figure  that  401b.  or  501b.  will  produce  a  moderate 
speed,  or  for  high  speed,  lOOlb.  The  highest  speed 
I  got  the  small  machine  was  90  miles  an  hours ;  but 
I  Believe  this  big  one  will  go  100  miles  an  hour. 

If  it  ^oes  at  all,  I  shall  be  very  happy ;  but  on 
the  basis  of  my  figurixig  it  ought  to  be  able  to 
develop  between  250H.P.  and  300H.P.,  and  it 
ou^ht  to  carry  9,0001b.,  or  124001b.  with  ite  own 
weight  included.  In  wanare  it  would  not  need  to 
carry  so  very  much.  Two  men  will  be  enough — 
two  men  and  a  little  dynamite— a  ton,  or  a  couple 
of  tons. 

As  to  the  wind,  the  winds  are  as  apt  to  be 
favourable  as  unfavourable;  but  at  a  certain 
distance  from  the  earth  they  cease  to  be  formidable. 
Tou  are  alwavs  in  a  dead  calm  at  a  certain  distance 
on  high.  Gales  are  narrow  things ;  they  don't  dis- 
turb much  space.  Moreover,  their  strengUi  and 
speed  have  been  very  much  exagg^erated  in  the 
popular  mind.  Let  us  suppose  we  are  encounter- 
mgawind  at  40  miles  an  hour— a  very  unusual 
speed — then,  if  the  madiine  is  regulated  to  go  00 
miles  an  hour,  it  will  travel  20  miles  against  the 
wind,  or  100  miles  with  it. 

As  to  what  it  will  do,  the  whole  world  becomes 
changed  if  it  works— the  whole  world  will  be 
revolutionised  in  a  year.  There  will  be  no  more 
ironclads,  no  more  armour  plates,  no  more  big  guns, 
no  more  fortifications,  no  more  armies.  There  will 
be  no  way  of  guarding  against  what  this  machine 
will  do. 


A  MBTHOD  OF  BBAWINO  MICRO- 
SCOPIC OBJECTS  BY  THI  USE  OF 
COOEDIlffATES. 

THE  method  which  I  am  to  detail  ii  one  that  I 
found  in  use  by  Dr.  Gteom  Marx^  of  the 
Division  of  Illustrations,  in  the  U.  S.  Agricultural 
Deputment,  when  I  first  engaged  in  studying 
ammal  parasites  in  1886,  but  it  was  originated  some 
eight  years  earlier,  as  he  informs  me.  It  is  a 
method  tha^  has  such  obvious  merite  that  I  •  take 
pleasure  in  placing  it  before  studente  of  the 
microscope ;  but  I  present  it  as  a  relator  of  a  valu- 
able method  rather  than  of  original  work.  Ite 
simplicity,  ite  cheapness,  ite  accuracy,  the  ease  with 
which  a  figure  of  any  magnification  or  redaction 
may  be  made,  and  the  rapidity  with  which  a 
beginner  adapts  himself  to  ite  use,  all  serve  to 
recommend  it.  A  small  glass  slide,  of  the  size  of 
any  eye*pieee  miorometw,  or  a  disc,  ruled  into 
squares,  is  inserted  into  the  e^e-piece,  so  that  the 
lines  seem  to  rest  upon  the  object.  Tracing  psper 
is  placed  over  cardboard  ruled  into  squares.  The 
drawing  is  then  made  free-hand,  the  various  pointe 
being  located  in  a  symmetrical  position  with  respect 
to  the  lines  underlymg  the  paper  that  they  occupy 
in  the  apparently  ruled  image.  The  drawmg  made 
on  the  tracing-paper  may  then  be  either  trazutf  erred 
to  drawing-paper  without  reduction,  or  be  reduced 
by  applying  the  same  methods  that  produced  the 
picture,  and  then  be  worked  up.  Dr.  Marx  prefers . 
using  the  slide.  It  is  ruled  into  s(|uares  one  milli* 
mbtre  on  each  side,  every  third  line  being  slightly 
deeper  to  make  it  more  prominent.  I  prefer  for 
most  uses  the  finder  made  oy  Zeiss.  It  is  a  circular 
disc,  upon  the  centre  of  which  are  ruled  two  sete  of 
ten  lines,  at  right  angles  to  each  other,  the  linef 
being  five- tenuis  millimetre  apart.  The  lines 
very  neatly  ruled,  and  covered  by  athincover-gla 
cemented  to  it  with  balsam. 

It  is  apparent  tlMit  the  svstem  has  a  wider  appli- 
cation so  far  as  the  magnincations  to  be  attained  are 
concerned.  The  equation  giving  the  magnifica- 
tion is— 

b 

X  m  —  \  C, 

a 

a  being  the  length  of  object,  b  the  XttMi  of  image, 
c  the  ratio  of  the  image  to  the  drawn  figure.  Sup- 
pose that  the  amplification  of  objective  is  5  x  ;  XtaX 
the  lines  on  the  eyepiece  slide  be  one-half  milli« 
m^tre  apart,  and  those  on  the  cardboard  be  6  milU- 
mitres,  then  a;a6x6x2,  or  60,  for  the  unit  of. 

•  Bf  OooPKR  CuBTics,  D.V.a,  Moravia,  N.Y.,apaper 
read  before  the  Washington  Microscopical  Society,  1801. 
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wed  iqiuTw  ue  twlM  UiOM  of  tba  ef spiaoe  ipaoad :  mud  Uia  acaimpuiyii]^  diigtua  exliilula  %  i  ordw  to  RTOid  thit,  Uia  tpMbu  of  tlia  o 

m.  mmTsalBnt  mathod  of  datanmiuDg  the  apaoai  bj   1w  (topped  ti  mj  ooaTWiait  diniiou 

hm  %  mrIm  of  objeotiTea,  or  of  iqiuni  for  the  gnpbio  metiu.                                                             raitiou  bj  whicn  that  point  ii  deteimi 

MaandloitheowdboftMaMeMrmRttat*.   A  It  ii  to  be  uudcorttood  that  whan  thsdlatwM  from   BtB'.Midthiosgh  B'm  new  tat,  B'l/, 


„1*  bUm  Tuiel  to  half-miUImUia*  mada  to  fit  a   th«  mot  N 

lowMMwat  qrepiwN  i«  nfSoiant  to  ^  the  plan. 
OaidboBida,  elUiei  of  Bilitol  board  or  hmT7- 
«alaDd«rad  manill^  paper,  mar  be  ruled  into  iqaaie* 
S,  S,  or  7  niiUimitr«i  ia.,  nnfil  the  itudant  haa  all 
tka  oombinatioiu  deeirabla.  By  adopting  thi)  plan 
<d  dtawing  flgurae,  I  hare  found  that  obleatiOD* 
iriudi  I  find  to  unng  the  cwnsra  ara  avoided.  Tba 
UghtinK  is  not  interfered  with,  the  iniige 
bat  Utile,  if  aii7,  irith  tha  maTemeDt  of  the 
andtha  imaga  can  not  be  diatortad.  It  ia  tiua  that 
Hm  MOoracy  of  the  figure  dependi  on  the  (kill  of 
Sie  arlfat,  but  a  abort  trial  of  the  raethod  will 
nUatj  moat  atudenta  thit  the  actnal  variation  of 
tka  drawing  In  ■rmmetr;  from  tha  image  ia  leaa 
tluM  Hut  in  flnirea  made  by  the  oamera.  The  ob- 
jaotloB  now  exutinc  that  Amariaanmakera have  not 
OB  hand  neoaaaarr  uidea  will  be  gUdlj  removed  b; 
tbeot  Bi  Boon  aa  tboj  aee  a  demand.  ' 


oot«r  arc  miy 

determinad  cuti  BC 

.  ...throDshB'anew  MO,  B'l/,  iadflwxibad. 

faaa  been  determined,  I  Tbrongh  the  poista  in  whidi  thit  are  cnt*  the  radial 


le  rim  and  tk 


srAcma  ihi  feits  oh  a  banjo 

NECK.- 

'rauui  amateur  performer  on  the  banjo,  if  hs  ba  of 
X     ameohanical  turn,  ia  often  tempted  toeiardie 

the  tempution  ia  the  ereater  bacause  ha  oan  confine 
*"""'*'"  tha  e«enti^.  The  eioeUanoe  of  a  banjo 
0  power  acd.  tone  dependa  maini;  apoa 
'he  neck— tiiat  i»,  aappoaing  ths  parch- 
o  1m  of  proper  quMit; :  but  then  the 
orqiaratlon  of  the  heada  u  a  buaineas  of  itaelf,  and 
Uie  amateur  ia  no  more  eipeotad  to  make  tbe  head 
than  to  make  the  etriuge.  3o,  again,  all  tha  minor 
•ooeaaoriea,  anch  aa  ^ga  and  tail-pieoea.  brackets 
and  bridgaa,  are  kept  in  stock  for  hia  beneht,  aud  be 
may  juatlf  claim  all  the  credit  if  his  eSorta  in  con' 
nw^n  with  the  two  principal  parta  firat  mentioned 
IMOtt  in  the  production  of  a  auperior  inBtrument. 
Among  thaae  raadf -made  items  is  a  "  fiet  wire  "  of 
paonliar  aaotion,  tnmiahed  with  a  flange  ready  for 
mawtlon  into  fine  aaw-cuta  acrosa  the  neck,  which 
mndi  facQitatee  hia  work. 

Of  eoQiae,  the  coirectnaaa  of  the  notea  depeuda 
entirel;  upon  tha  aocurscy  with  which  the  treta  are 

•  Br  Prof.  C.  W.  HicCoBD.    From  the  flcii 


the  fint  fret  ia  to  be  placed  at  ^tk  of  that  dirtaoM 
from  the  nut,  the  diitanoe  from  the  flnt  to  the 
asoond  ia  to  be  i^th  of  tha  ramaindei,  aud  ao  on. 
To  determine  theae  diatanoaa  by  oomputatioD,  than, 
"  *  aimpla  enough  arithmatial  ezerciaa,  bat  it  la 


beiDK  aacceanva  poweia  of  the  oomparatirely  la^ 
number  IB,  th^  aoon  become  enonnoua. 

In  the  large  diagram,  tha  diitanoe  A  C  on  the 
horizontal  line  correapoQdi  Co  the  distance  N  B  on 
the  instrument.  At  A  erect  a  vertical  line,  and 
mark  upon  it  a  point,  B,  audi  that  B  C  ahalt  be 
exactly  eighteen  timee  any  oonvenient  unit,  B  I.  In 
the  illnatration  B  C  ia  26in.,  and  B I  ia  IJin.,  so  that 
B  C  ia  27in.  in  length.  About  C  u  a  centre  deacrtbe 
the  area  B  L,  IK,  and  throngh  I  draw  a  vertical 
line,  cutting  BL  in  D  ;  draw  the  ladiua  DC,  cutting 
the  inner  arc  I E  in  J,  through  J  draw  another 
vertical,  cutting  BL  in  B,  and  ao  on. 

In  the  triraglea  A  B  C,  1  D  C,  2  B  C,  we  have  B I 
=  DJ  1  EF^-  ,Vth  of  the  hypothenuae  in  each 
esse,  therefore  the  baaea  AC,  1  C,  2  C,  are  divided 
in  the  same  proportion,  aa  required,  at  the  poioti 
I,  2,  3.  And  we  might  eitend  the  arcs  B  L,  I K, 
and  repeat  tha  above  operation  until  all  the  freta 
were  located.  But  ahouM  that  be  done,  the  diagram 
iToithe 


intoraadlonj  might  not  be  n 


Si, 


required,  and  by  repeating  thia  proooas  the  apadni 
of  tha  whole  neck  may  be  effected  by  a  diagram  ol 


SHELL  PL0WEB8. 

ON  a  reoant  eicuraion  to  the  ma-ooaat  ol 
Brittany,  we  had  an  opportunity  of  obaerring 
a  very  pretty  method  of  utihamg  thoae  thonunds  of 
lirightly  coloured  ahetla  that  the  >e«  ahapea  and 
poluhea  in  ita  inoeaaant  working  of  tha  aand.  It  ii 
both  corioaa  and  intereiting  to  see  with  what  art, 
with  what  truthfulneai,  the  majority  of  the  flowen 
of  our  gardena  are  thna  ioiitated.  The  repniductiuD. 
in  Fig.  1,  of  one  of  theae  little  maatanieoea  of 
patienOB  and  obaervation  ahowa  plainly  with  what 
perfection  nature  ia  rapreaented.  Praotiaed  in  the 
flrat  place  in  families,  eapeoially  by  little  giria,  thia 
plaaaog  art,  owing  to  the  dmuada  of  baUuiB,  hat 
given  riae  to  a  aort  ot  minor  indnaliy  along  our 
ooaata.  We  have  been  pleaeed  to  atodT  oloaa^  the 
mannfaetore  .  of  thoae  flowoeta,  the  brllllanar  ot 
which  defiea  time,  and  it  ia  the  reaolt  of  tticw 
obaervationa  of  oun  that  we  here  record,  happy  if 
theae  few  notea  thoold  prove  of  ntili^  to  otn  lady 
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Fio.  I.— A  BMket  of  SheU  nowm. 


Fio.  S.— Hathod  of  UansfBotiuiiiK  Tuioni  Shall  Ttawwt. 
1.  Fiald  AtlMj  (filed  bunwls  ihaUa)  and  bad  (tea  mail).    2.  Bmt'*  > 
(toothibflll,  Calfptneaaud  opercoliuD  otpariwiiiklg).  S.Soatjwaa 
(tooth  ihall  and  anall  Talvei,  and  Wga  Of  bviucle).    i.  HMth  (■ 
liiiige  and  ruaoiai] , 


Ths  ahdl«  AM  emplo;«d  only  for  forming  tha 
floirer  properlr  BO  caUed ;  all  the  gieea  pariB  of 
ths  plant,  audi  aa  rtanu,  laavw,  aepala,  &o.,  an 
mmda  of  p^ar,  according  to  ths  ordiuarr  pKKwaaai 
of  Soriatflf  and  aro  found  raadj  madsin  thsartifli^ 
'-'--'--TefoiitmmimberCFiB.2). 


Sowar  tnde.  Th«  tools  ai 


Id  moat  cuaa,  the  ahelli  that  ara  gathered  oq  our 
heachss  suffice  for  the  manatactan  of  the  flowsrs, 
particulariy  thoae  whoia  oorollai  bm  whits  or 
yallow.  For  ooloured  petals,  it  is  naoaaiary  to  b»ve 
reooniae  to  aiotio  shells,  whioh  are  richer  in  Tarisd 
shades  than  ours,  Mid  which,  tnoreoTsi,   cas  be 


It  is  sxpadisnt  to  ramark  that  sxdi  spwdct  ot 
■hell  seems  to  havs  a  preferred  habitat  In  tha 
■audy  itranda  of  Saint  Cast,  wa  find  the  tooth 
shslls:  the  bamadsa  in  mdiy  bottoms;  the  p«l- 
wlnklaa  in  places  where  osrtain  algie  with  long,  thia 
filament)  ^ow ;  the  mnaels  on  aipoeed  moks,  &o. 


Fia  2.— Tools  tor  Making  Shall  Flowers. 


2  and  3,  for  trimming  and  shaping  the  edge  ot  the 
■hoUl,  a  fin*  pincers,  4,  for  giBaping  tho  gnuUl 
dtolls.  •  «np  ot  mucilage  ot  gam  aratuc,  to  which  ii 
added  anou^  powdared  slaioh  to  give  it  the  con- 
Jtttaof  ot  hoooj,  a  few  bozea  ot  prepuad  aemoule, 
5,  ttat  [■  to  i^r,  ooktnrsd  fallow  or  red  tor  ft 


o  wlM,&e. 


describe  the  principal  ot  these 
m  ua  ooiuBB  oi  inia  article.  Aa  a  general  thing, 
the  shells  are  found  in  a  rolled  state,  that  ii  to  my, 
alraadr  worn  by  tiiotion  on  the  sand  and  destitute 
of  inhalHlanta.  In  thia  state,  they  hava  lost  thair 
sheen  and  hare  acqaired  a  'sort  of  relvetliig  vary 
favourable  for  a  good  imitatiim  of  flowers. 


leC^na 


F    tha    flOTal   induv 
■     "         ■.    Thlari: 


ot  tha  ooe&n,  which  has  the  fi  .  ,        , 

has  alraadr  baan  thoroaghly  daacribed  in  this 
JDuraal.  The  carapace  oomprisea  fire  plaosa,  ot  ■ 
beautiful  milky  white,  two  triaogolar  awls  wUdi 
embraoa  tha  foot  and  protect  the  nvater  put  of 
animal,  and  two  other  and  amallar  vitli*  hinnd  to 
ths  preoeding,  and  having  a  Tsry  elongatta  td> 
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Th*  fonn  of  thB  tooth  gkij  it  detanainad  I7 
dmring  tMWSnti  to  thns  cnrrai.  Id  the  dnw- 
jng  Hte  tootA  i*  a  Uttle  ttullac,  kllomiioa  b«iag 
mBda  lar  inaqnaUtiM  in  oailiiig.  Tha  dnoghli- 
tnu  nw;  doada  to  make  a  gieataE  allowaiioa  for 


klaiA. 
Let  Pig.  4  ba  tha  plan  of  a  quarter  ol 


ijn  ris.  ■  H  me  pun  01  a  qnaner  01  Loe  woim : 

Fig.  fi  the  elevation  of  that  part  whiah  li  naadad 

*~    '''"    ooMtrnetiotu.      nnneoaaaiy    line*  mm 

Tha  plan  of  the  axil  ii  a ;  ito  eleratiiik  ^. 

ntUnaon  tha  lattof  the  axiio'giTaitiw 


The  fine  ontUnaM 


le  teMpIate,  and  to  then  ' 
ei  1, 3,  3,  Ac    Berolve  tl 


MifadaMoni    of  tta   '«™T™'""g 


fonn  of  the  aeetion  of  ttu*  tbnad  br  4  plane  irtilA 
paaaa  Uinragh  tha  azia  panUel  to  Uie  plane  of  tha 
paper. 

Ta  conitruct  ttelioiu  of  tht  thread  by  iht  paraBtl 
pl<iniiai,ed,tf,iutdgklSii.i). 
The  elevation  of  the  aeslion  whoec 


I.  2)  of  tha  • 

.  ,--„-  -, nnd  bjdiawfaL, 

^the  point!  «"  i'/'^  and  if— Um  el 

om  of  the  poinu  whoaa  plana  an  mqieatjnfr 
i,J,k,uidd.  Simllarlr,thedeTat)0Di/,<',M',H'7^ 
So.  3)  and  f'./f,  g",  r  A-  (No.  4]  of  the  eectliaia 
'hoM  pUni  are  ieq>actiTely  t  fmaAg  k  arafonnd. 
In  oidtf  to  diav  the  oth«  carrafoi  eadiaeotiDn, 
la^  off  tha  St*  porpeadionlar  maatniemMb 
(lunited  b;  aiToW'headi)  aqnal  to  tha  oomRionding 
diitanDe*  in  the  aaotlon  aV^^o"  (No.  1).  They 
meanm  the  ^mo  between  oonaBonbve  toinl  of  tha 
thieed  at  An  painta.     Let  Fig.  S  npreetot  tha 

ratrioee  of  tha  nifate*  of  cenlation  whicb 

the  tooth  ol  the  wheaL    Tha  ana  drawn  with 

hioken  linea  are  deeofbed  with  the  a 

'    ~"     "     "    < 

and  lootot 

of  ttie  tooa  ~ot  tiie~wbeel,  Noa.  J,  Z, 

3,and4,aw  derired  from  tha  f-——™^—-—^ — 
M  tha  thread  of  the  worm  in 


tha  eotMeponding  area  In  Fig.  i.  In  I 
with  full  Uoee— repneenling  tha  point 
the  tooth— aUowaooe  ia  mada  for  elaara 


[Fig.  3). 


deeoribed  fot  the  OQtline  of  the  tooth  «  A  i. 
Id  eaA  caaa  a  template  dionld  be  made  00 
ingto  thaaectltHi  gJTing  the  ontUne  of  ,..__ 

bMwen  Hie  eonieoatiTe  tmna  of  the  thread,  tiie 
■tml^U  edge  of  the  tamplate  tUaayt  aiirmdiiig  ailk 
tlU  pttek  lini  of  tht  wm,  indicated  by  the  hnvj 
line  in  the  drawing,  and  thia  pitoh  Una  ahonld  ba 
ravolred  into  poation*  taageot  to  the  pitch  onda  t< 
the irtteel m  mnatratad mFia.  3. 

Id  Older  that  the  template  maj  ba  proparij 
adjnited  to  ita  drat  poaill^  tha  point  0,  whme  Uie 
pitch  line  of  the  wotm  intenecta  tha  oentre  line  1/0, 
ahonld  ba  brooght  into  ooinddeuoe  with  0'.  nda 
remark  ap^iea  to  eaoh  of  the  oaeaa  Noa.  1,  2,  3, 


e  tooth  No.  ^,  which  it 


Thaae 


the  dmoghtBnan  toaeoarteia  the  direction  of  the  Knee 


ndlal  linoa  1, 2,  3,  &d.  Thni  the  axtremltj  of  the 
line  1  of  the  template  ia  bcouht  into  ooinoidenoe 
with  the  axbeanitr  of  the  ntfial  line  4,  and  theae 

Unea  are  made  oontinaoiu.     In  «d«r  to  avoid ,_^ 

oonfndoD,   only  two   poettiona  of  the  tiimrlafii    2, 3,  and 


ritow*    in   the   dnwiag.     TtMM  qpon 
r  tha  ontUna  abci  in  tCa  dlBvaat  pcaiti 


le  thiokaaea  of  the  tooth  at  the 

If' the  Mntre  llnea  d'o  (Koa.  1,  S,  3  and  4)  be 
mada  to  ooincide,  We  have  (Fig.  7)  an  cod  view  or 
BleratloD  of  tha  aaotlona  of  half  the  toAth  In  thdr 
ooiieot  relative  poaltlan. 

In  order  to  ooulniat  tha  front  elaration  of  flie 
tooth  (Fig.  8),  draw  the  perpendicnUr  lioea  Noa.  1, 


mthe 


oe«veea  Hw  UBBB  00,  co,  #/|  maag  n 
fening  to  Fig.  fl,  the  elevation  of 


loea  apart  equal  to  the 
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ban  or  Mil  mv  ooDtiniM  to  ling,  but  vnj  wemk— 
WMkoritroDgi  aocoTdiog,  of  eoona,  totlwrtniigth 
J  throng  tba  ittktge.    Now  the 


cnmnt  laakuig  ironic  kMp  the  hi 
a  tima,  mors  or  !•■,  ^cnorHtng  to 
MmnUMking.    Whan  dngU-nt 


Lkinifor 

BDgUlOf 


what  is  tha  o 

Should  tha  two  bottom  witM  ii 
nmd  get  tanglad  annriiaTe  b 
1 C,  dl  thabaUi  would  oontinii 


Jolt  M,  IIW. 

In  ori*r  Battel^ 


MoTi^ftU,  itmnttaatMl 
■iokband.    U  ta«lonMik,al 


llMUdng.     — . 

it  would  keap  tha  hammar  (ran  falling  backaftor 
■      "■         *■ '  ba  looked  tor  and 


>  ■apantad,  ot  tha  aprins  of  one  of  the  keyi 

.^  get  too  wmk  to  kaap  the  Mrer  up  fn>m  making 

MiUact.    The  nma  fanlt  may  h^>pen  in  Figi.  2 


Dt£Xr 

the  k^ 

r  up  from  maklni 


oidt  it  Ii  to  kaap  tha  wbea  well  lapportad  with 
inanlalon,  e^e^Jly  wlura  than  it  bad  root. 
Tharafoia  I  nerer  nee  eatth-platea.  I  would  adopt 
Tig.  2,  and  woold  naa  Aigla-rap  balls ;  if  the  ahans 


bnB(bii}in.inflM 
■ban  dor  tha  balaa- 

npwaidi  with  a  qmok 

[tUnkpadwpaabattw  iJaa  woold  ba  toa«« 
tha  fla^  and  tcnw  M  pipa  diractir  Uati 
bnndu  "^a  p^  boida  oonratda  i»  tlia  dkaita 
of  the  ovUndaia.  TlioaaWy-TaheiplatiiWii 
on  Hu.  tod,  ao  Oiat  ita  ooMda  wiD  ftm  b««w 
tha  pipea  of  the  tafa^-Talva  oartinc.  J.  B. 

[7*762. V-Pbyaloal   OvVL^^^^^'if'^ 
ofanelaMie:  .....--  ._ 


ThU  ia  often  MOled  tlw  «tarfi<i(r       _ 

.—e.3.,  whan  tha  rdod^  ol  wamataa 

^lAiomediam  i*  Mid  to  be  piropcBtiotial  to  V  ^rtM 


and  2a ;  in  thia  ci 

manv  faolti.  for  it  ..„_«.,  „^  „^ 
,_._.  __  . _r  addraiB,  any- 
thing I  know,  and  that  70a  ahonld  like  to  know,  I 
■hall  be  plauad  to  giva  ;oa  the  intonnation.  II 
you  decide  to  run  tha  wine  along  tha  surfscs,  put 
tbom  high  enongh  for  intruders  not  to  tamper  with 
them.  Uia  an  mteiTaptiDg  plug  at  A  to  ahut  off 
tha  currant  at  night,  ka,,  when  it  ii  not  required. 


I  do 


ii  the  velocity  of  aonnd,  T  -  /5.  Xow,  ilfta 
paragraph  in  Qlaxabnokimmad^lelj  betara,qidb 
uiduatiTe  oapadty  ia  atatad  to  be  tha  "  dinliMMt 
prodooed  hj  a  given  fono."  Thia  ia  arida^w- 
ciprooal  of  the  far«a  raqnirad  to  pnidnoe  a  |m 
'  dliplaoament  (2)  It  ha*  baao  oakolatad  (aa 
Ohver  J.  Lodge'a  ■■  Hodsm  Viawa  of  Blactridj.' 
}I41)  that  in  ordinary  alecbrioal  diachaigeatta 
WBTO-Iaagth  TUiaa  from,  ear,  40tt.  to  anari 
thoiuand  milea.  But  oomJitonng  that  Uiakafl 
olaami^ 


M  ol  viiibla  light  are  about  ^ 


A  CoLLUBT  El 


le  f  or  a  very  clow  uenniMft 


[74829.]— Railway  Permanent  Way. 
not  luppone  then  ii  any  poaaibility  ot  getting  ai  uia 
coat  per  mile  of  maintuniag  penninent  way  tor 
labour  alone,  even  from  the  books  of  the  oompanie* ; 
bavauaa  I  think  tha  aoconnta  are  kept  ai  "  labour 
and  matailala."  Ba-laying  would  no  doabt  be  a 
nparato  item.  O.  K. 

[T4640.]~Sorap  Tin.— If  thisquariit  meanatln 
([not  tinplata),  he  can  dthar  caat  the   metal  into 

— ■-    t  into  grain  dn,  the  Utter  by  pouring  the 


that  tha  waTa-langthi  ot  elaobio  i 
inflnlto  eompared  with  thoae  ot  Ib^    : 

mar  help  to  dear  qp  Ur.  Faina*!  dlA .  _  _ 

not,  I  ihall  U  glad  to  explain  fnrtha.  Ia  Hb  I 
chaptor  Ur.  Olaubiook  aaanmoa  a  omtUmttM 
acaoaintanoe  with  modem  ttiaoriaa  of  aledn^  ■ 
He  alM>  freqnentlj  takea  tot  giaatad  laadb  M  I; 
can  only  be  obtained  by  the  moat  intriaita  mt^  I 


Nmr.  Dob. 
[74643.]— Qenaratlnff   Saparbaated  Steam. 


an  iKit  too  tar  apart,  I  would  prefer  Fig.  2a, 
haoanae  the  abaft  0  ia  Terr  wet.  Bat  if  you  prefer 
trambliug  balla,  you  had  bettai  pat  them  op  aa  io 
Fig.  1,  paiallel,  and  join  the  cella  two  abreaat ;  that 
ia,  take  the  whole  battery  in  coapleg,  and  connect 
them  dno  to  lino,  and  carbon  to  carbon,  then  join 
np  ai  vany  in  aeriee  aa  will  ring  your  belle  well.  I 
ha*a  taken  it  that  an  engineman  ii  itatianed  at  A 
and  C.  Bnt  yon  can  put  up  ai  many  keys  aa  you 
wiih,  only  be  oaretol  to '  "■ —  '-  "■ 


would  thill  hBTB  more  current  to  ring  thi 
belli),  join  it  to  the  other  tenninsl,  the  right  hand 
ai  you  itand  facing  the  sketch,  and  the  same  can  be 
done  with  tha  key  at  C.  Alto  keyi  A  C,  Pigi.  1 
and  la  reapectiTely.  It  there  ii  not  mush 
enonmbranoe  in  the  ahatts,  I  would  anapeud  bare 
iron  wirea  down  through  the  shaft,  faatoaed  on  tha 
top  t^  means  of  insiUaton,  and  at  tha  bottom ; 
but  yon  ihould  put  Kimething  at  the  bottom  to 
imitect  the  inaolMora  from  being  imaih^d  by  any- 
Uiing  talllag  down  the  ahafla.  ¥on  ihoold  aleo 
oootriva  nmething  (a  gland)  near  the  top  to 
prarent  Oa  wires  nlling  down  the  abaft  in  case  they 
gat  traa.  Along  the  underground  road  nail  atripa  of 
wood onthe  double  timber  on  which  you  con  fliyonr 
Insnl^on  about  3tt.  long  by  3in.  by  2io.,  oi  shown 
in  Fig.  3,  about  20  yards  apart.  It  the  roof  ii  very 
bod,  and  mnoh  repairinD  going  on,  put  them 
att«iiar;  it  yon  pat  them  20  yards  apart,  and  apoir 
of  Inauatw*  get  knocked  oS,  there  would  be 
40  yards  between  the  next  two ;  then  it  a  small 
stone  fell  on  the  wirn,  they  would  be  vary  liable  to 
be  tangled,  and  would  be  very  liableto  come  to  rest 
on  the  timber,  which  womd  cause  a  leakage, 
anedolly  if  the  timber  is  wet.  I  have  shown  the 
battarr  on  the  surface  beoaase  I  would  prefer  it  foi 
tha  n»  of  deaning  it.  and  to  hare  it  in  a  very  dry 
^aoa.  Uaa  FnUe^a  oella.  In  Fig.  1  the  bell  at  i 
ahonld  be  ot  a  higher  nwlstan«e,  and  the  bell  at  A 
Ot  a  lower  laaMsnoe.  Use  larger  wirea  from  B 
to  A.  In  tar  case,  when  the  bells  are  connected 
panjld,  the  neoreat  to  the  battery  should  have  the 
Ughaat  ladstanoe,  and  the  furthest  tha  lowiat. 
Tan  ibonld  obMrre  oarefolly 


— iron  pTpei  convey  superheated  steaai  all  right, 
and  list  a  loDg  time.  There  must  be  some  spiKiol 
cauoB  for  the  rapid  oiidiiing  ot  which  the  querist 
oompUios  He  can  hare  nothing  better  thou  the 
best  wiought-iron  steam-pipe.  W.  S.  N.  E. 

[74646.]— OarbonlainB  Wool.— There  are  two 
proceaaes — one  by  dilnto  sulphuric  add,  4  to  £  deg. 
B. ;  the  other  by  dilorida  ot  alnminiam,  6  to  7  deg. 
Baum^,  and  nsmg  about  as  mudi  as  holt  tha  weight 
ol  tha  wool.  Temperature  ol  drying  room  in  the 
case  of  snlphnrie  add,  250' ;  in  tbe  t^oride  of  alu- 
minium ptooeaa,  whiob  la  the  bat,  212°  Fohr.    The 

wool  can  alao  be  cleaned  by  oorbonisin-  " 

table  matter  by  mouii   of   the  fumes 
add :  but  that  is  rather  objectionable. 

Nun.  Dofl. 

[74660.1— Cnrvatore  of  the  Sarth.— It  appears 

that  "  3.  C.  B."  is  about   right;    but   it  is  rather 

strange  that  no  one  sBems  to  have  noticed  his  query. 

Is  it  because  it  looks  like  on  eumioatiOD  question  ? 

it.  N. 

[74662.]- Bnaty  Waahlnc  Boiler.— Having 
cleaned  it  oat  well  and  rubbed  over  with  petroleum, 
the  uezt  thing  will  be  to  mix  up  a  thick  paste  of 
qnicklima,  and  smear  that  on  ;  but  I  lospsct,  from 
what  qaeiiit  says  about  the  rust  working  oat,  that 
the  pot  wants  regolvaniung.  Copper  ia  always  tbe 
cheaper  metal  in  the  long  run.  Nim.  Dob. 

[74G(5S.J— Aerial  Screw.— I  do  not  sea  how  this 
question  cod  ba  answered  without  makiog  a  series 
of  eiperimenta.  Poiaibly  tha  data  to  be  obtained 
from  tbe  blowing  or  ventilating  fans  might  ba  nsetul 
in  making    colculatioQa ;    bat    they    are    for    the 

and  try.  R. 

[74744.]-Tentll*tIiiKlI<aTBe  BnUdlcga.- 
We  have  drifted  away  from  tha  original  query  ;  but 
many  readera  besLdee  myself  may  have  learned 
something,  nevertheleas.  It  appears  now  that 
architects  should  not  ba  paid  oov  more  lor  de- 
sigmog  and  supariatending  a  boildicg  like,  say, 
the  Tivoli  in  the  Stnuid,  than  for  a  block  of 
Peabody  bnildiogi  of  the  aama  siie,  and  that  sur- 
veyors are  bound  to  measure  up  tha  eitnta  and 
examine  the  checks,  the  tradeameus  bills  amounting 
in  some  cases  to  thooeonda  ot  pounds,  witoout  com. 
penaatioa.  Wall,  when  this  law  comes  to  bs 
oniveraally  entoroad,  there  will  probably  ba  a  len 
namber  of  "law-detying  blad^uarda,''  UBlaa  ■ 
law  should  be  passed  to  cranpal  them  to  practise 
the  Dot  easUy-leamt  prolesslon,  or  what  would 
perhaps  be  more  to  their  liking,  to  allow  them  ■ 
handsome  yearly  aslory  eutiielr  mdqwndent  ol  th( 
)iiQt  ol  work  done,  as  is  ue  ease  with  judges, 


[74782,]— Watar-WhaeL— Tour  -m 
quite  large  enough  to  give  2t.H.P.    TtUMMi 
A  Stt.,  ^di  is  alM  the  diameter  of  thaA^i^ 
weight  ot  water  required  per  minute  oaM' 
shot  whed  6ft.  diameter,  yielding  75  p«^B 
effect,  wffl  be   for    2I.HJ.    ^yOO^ 
—  14,6661b.,  ot  I466-6gil.  par  ainnta.  , 

Todmordeu.  T.H.1  il 

[74799.]-Tido«.— Ibegtothank"K.H.W.t*i 
for  his  kmd  reply.  What  I  wlA  nrtied^lia 
know  ii~firat,  how  to  obtain  the  ■TalilUiyagl 
ot  tbe  port "  ;  aeoond,  having  obtained  tks  (^wT^ 
liihm«it  ot  port,  how  oon  I  ealoolato  tta  tiMW 
high  wattr  indapendantly  of  all  otiurtilllH^ 
The  ir.A.,  page  612,  aays  :  "Th«y  Oki  ti^" 
-  ■'  to  detwrntea  1 

iron  asyeOstiq 


the  meaning  of  tha  idiraae,  "eotabfaAmtM 
jHut,"  tutther  ezptoioed.  The  ^.^.  mjaita* 
mtarval  between  the  moon't  maildiBn  peMfMii' 
the  time  ot  high  water  on  full  and  ohng»a# 
But  on  referring  to  pages  472  and  473, 1  "- 
it  How  are  the  tmies  given  on  Oioaa 
tainedf  Take  Jannary  :  tha  new  moan 
10th.  How  is  the  time  of  high  wat«  nh.W 
determined  when  the  eatablishment  ol  the  forta 
London  Bridge  ia  given  as  Ih.  fiSm.  f 


KtK 


[74806,1-Toeth   Stopping.  - 


sdonboaif^ 
an  IndinM, 
Meotagacdldt 


hiihops, 
have  done  ni 


id  many  other  Stote-i 


the  faults    shows  the   branch   correctly.     The  length  ot  Uie   sininently  tha 


MastTs"*  I 

tioD ;  but  they  can  easily  be  overridha._  p_ 
Galvanic  action  u  set  up  between  tha  B^i* 
miiiig  and  the  tooth  stmotnre,  nutkiug  tl 
the  airrodibla  pole.  But  deooy  reaoL-  — . 
ia  teeth  ot  frail  strootuze;  it  ia  T«y  HMT 
liderabla,  and  the  electrioal  aetiem  aaa  ba  ^ 
vented  by  cither  vamiAing  the  o«*ity  b«al 
atopping  with  a  solution  of  imnilarndt  tsmMj* 
in  oUicc  caaea,  by  inaartiug  in  oonjnBotkB  m»M 
atoppins,  eleotrioolly  dJaaJmilar  to.  and  oaimttA 
thef^cfllUng.  mievMacroiaaflUi** 
otber  day  which  nad  been  mamted  on  boaidi 
35  jeara  ago.    In  the ' — — 


up, -„ 

tooth.    Whm  raawitj_it 
border  of  tha  cav^. 

had  been  given  oJIf    -_ — - 

Quantity  among  the  35  yean,  ad  tall  nattadaSr 
loaa.  Iliiiwonld  bamatallia  manmiy,  wU^I 
swallowed,  would  only  oanaa  neAMueal  Itiitiwa 
It  is  the  chemiool  oompomds  of  merony,  a^.i* 
hydrarg.  biohlor.  and  hydrarg.  aubohlar.  -*-* 
ore  absorbed  into  the  ayitao,  sod  an  k>  i., 
when  taken  in  oiceadva  doaea.  ApacteetAm^ 
anologooa  to  the  tooth  anfastaaoe  has  jel  b 
ba  duoover^.  The  man  who  ttnnbinea  al  W 
qualitiea  required  t(s  this  baa  a  toatoM  a«* 
mg  him.  Mt.  Fleldker,  ot  Warringtoa,  i» 
spent  hundreds  ot  pounds  in  qneat  cd  t^  nl 
has  been  disappointed.  At  prosaat  gold  is  ^ 
'—  darahiut;)  not  unuiMiMg 


ipoeedol  direr  widk  a  small  pacoasitagacd^ 

.  been  Sled  up,  amalgamated,  and  pot  into  ta 

-^        -t,  it  wasatflllevdwifti* 

How  undi  at  the  upiw 

Divide  up  Uiia  iafinil^M 

a^tdl  naaar- 
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rnkgnati  of  ft  p^  togatbtr,  Kid  «lw  the  MmUna- 
tton.    TalUMretogat  csntnot  enntj  inoeatn 


,•1^1. 


tthj 


M.  H.  W.  L. 


[T1S83.]— Stftlnlna;  Kloro.-OrKuilflma.— The 
fofUuU*  requirad  ia  u  followa :— Faoham,  1  gnxa. 
ftWduts  aloohol,  lOc.o. ;  dinoli 
and  it  Uko  miie  tima,  and  %  b 
Thta  add,  with  oonatant  aturiii 
cent,  wataiy  lolutioD  ol  pnre  o 
aratwoor  threa  tbtj  aunilar 
Uka  to  ispl;  to  74907,  u,  Qu 
will  Inlbnii  him  ha  can  ba  onra^    . 
dilation  of  aomsthing  or  other,  or  by  appljiiig  thii 
01  that ;  but  it  the  oaae  ii  at  all  laiioni  tb>  only  real 
remedy  ii  to  have  the  enlargad  rauala  tiad  in  two 
or  noi*  pU«a«f  and  tbalnttsvening  piece,  or  pieoai, 
oat  oat.    If  thu  ia  propeilj  done,  there  can  be  no 
retoTO  of  the  tronble.    Of  ooom,  there  are  nunf 
palliatiTaa,  of  whloh  ha  will,  no  doubt,  hear. 

A  DntoRaiftuoa  of  Fataiouaai. 


neeted,  will  giTe  the  deairad  remit,  and  will  give 
a  imidirectioa  anirent.  S.  Bottobk. 

[TISSS.]— Armature.  ^  Since  tha  caroue  is 
right,  and  the  maehiue  waib  when  the  S  amutora 
ii In,  it  ii  TBiy  evideat  that  one  of  the  three  follow- 
ingoanaai  ia  at  woA  to  produce  the  failure  wbsD 
tha  drum  armatura  takes  ita  place,  viz.:  1.  The 
broahea  are  at  the  wrong  iKimti  ol  oonunutatlan 
whan  the  dnun  ia  in.  '^hey  should  be  wooud 
through  ^  of  a  revolution.  2,  The  dram  annatuie 
baa  bMU  wound  and  oouneated  the  reTene  to  the 
H ;  henoe  the  maohiae  muat  be  driven  the  other 
way  to  give  ouirent.  3.  The  aeationa  of  the  dram 
are  wrongly  ooanect«d.  S.  Bottoitb. 

[74890.]— Tempering  Toola.— To  "  VmciJi." 
— I  am  quite  aatiafiad,  from  what  you  now  aay,  that 
the  caoie  ia  the  work  going  too  fast.  Your  only 
remedy  it  to  gat  a  amall  driving  pulley  on  the 
treadle  abaft  of  anch  a  aize  that  the  apeed  of  the 
outer  pail  of  the  wheel  ii  not  more  thajt  ISft.  per 
minute ;  yoa  will  find  the  tool  cut  aad  hold  ita  own  all 


power,  and  fully  eqoal  to  U 
withoat  loaJDg  apeed.  Toot  * 
Ton  Deed  tlie  power  atated.  —  ._ 
motor,!  ahoold  myealf  aer^in^  °**  *  .>  -■ 
InoomparaUy  the  fcaat  prims  mo<w  Mr  4 
naaa  and  imoothnaaa  of  motion ;  aad  I  <lAj 
that  a  water-motor  wonld  ba  tar  men  (^ 
wat«  than  a  na-eogine  for  na.  Toa  «m* 
gaa-engine  wbeneTer  reqaiisd  in  a  mnAl 
and  oan  atop  it  when  done  with  wilboat  II 
hate  tried  water- motora,  and  the  bait  elfl 
Haigh'a— I  did  not  like  anything  aa  J 


MolMmlu  Vtb 
lo  not  qnita  ni 
J.  P.  M."  wanla.  The  Fig.  10; 
city,"  with  the  deacription,  ai_  _ 
mind-picture  of  what  wa  may  reaaonal^ 
to  oocor  among  tha  moleoolea  of  nattl 
elacbic  atraaa  \  bat  it  moat  ba  remambga 
ia  a  picture  of  ideaa,  not  of  actnal  thiof^ 
tiiMa  nn  nnn  hu  gror  aaen ,  orertt  willaea,  ti 

bc7«kd  thepowaoIthB^ 

— .  ...  cantaaaon  abont  ttMon,  beeanai 
tha  tecta  to    ba  taken    into   aooomt.  1 
rapreaenta  a  mobnula  aa  a  ■phei«;  : 
what  ita  ahape  really  ia,  or  whether 


[74893. 


3.1    —    Mo 
L.-*-!    do 


what  ita  ahape  really  ia,  oi 
haa  a  ipeaal  form.    I  at 


itary,  which  wa  may  oono 

get  up,  and  from  the  fact  th 

from  two  or  mora  atoma  held  together  by  ftL 
attraetiona  acting  within  the  molecDle.  II 
on  to  thow  how  an  external  foroa  can  baas 
■a  drawing  tike  atoma  i^art,  and  innaMtM 
in  changmg  tlie  tphereinto  «n  elli)w>l;I 
ahow  a  polar  order  eat  up  among  n  aaJB  d 
molaeulea;  and  in  d  tha  ^ain  oaniedtafe 
of  ropture,  and  tha  rdeaae  of  tho  aa;awhll 
at  the  end  of  the  diain,  M  ba^ipeau  u  darfi 
Tha  object  of  the  whole  ia  to  aaaiat  tha  ri 
forming  a  oonoata  conoeption  of  fliiBf 
cannot  be  aotnally  aean  sxMpt  bf  leaanai 
the  raanlta  and  the  mtsmadiata  atagea  of  Oil 
titm.  The  original  vibration  of  the  mdecda 
l^ndalla idea  of  heat  motion,  tha  reat  ia  ^ 
of  tha  working  of  alacbie  eneray  m  i 
Fig.  IM  preaanta  tha  known  effect  ofrotaliR 
a  flexible  body,  among  othsr  thing*.  b 
[T4894.]-Hoaao  AltentUon.— If  the  ■ 
were  mine,  I  ahoold  pat  ap  a  ooncnM 
which  woDld  keep  oot  aoond,  or,  rather  ■ 
noD-oondnctor.  I  have  never  Been  a  woodp 
yet  that  jaa  could  not  hear  through,  and: 
a  theorr  that  Uia  ajstem  on  which  audi  ;■ 
are  built  leaders  them  good  conducton  of 


[74895.1—] 
:now  nothini 


I— BIsotrlo  Hair-SemoTlnc..^ 


16.]— Ohnroh    Olook. — la    the    pendolam   much 


quite  free  in 

F.  it.  VUtm,  Qunnarthnry. 

[74886.]-Ohuroh   Olook Surely  if  followed 

back  from  the  aacapemsit,  tha  apot  can  be  found 
where  Uie  power  ia  Ibat,  for  loat  it  moat  be,  either 
through  bmdingin  aoma  hole,  or  between  the  fiajna, 
or  Bome  depth  haa  bean  altered,  and  ia  ahallow  or 
daap.  Ia  the  crutoh  free  through  all  ita  travel '/ 
How. 

[74866.] — Ohnroh  Olook.— In  an  inatanoe  T  had 
■ome  yean  ago,  we  thought  tha  trouble  waa  that 
the  oil  had  hardened,  and  thua  the  dock  required 
more  driving  power.  Bat  after  cleaning  it  waa  aa 
bad,  the  oauae  being  that  a  eroaa  atrain  waa  thrown 
by  the  baama  oanjing  the -dock-worka  having 
aUghtly  aunk,  and  thia  oanaed  the  driving  power  to 
be  applied  out  of  centre,  thus  aetting  up  friction. 
When  all  waa  levelled  up  a^ain  and  Uned  true,  the 
otock  lan  aa  well  aa  ever  with  the  original  weight. 
It  Uka  c^  In  your  clock  gnnunad?  Ii  ao,  that  mjiy 
be  the  cauM.    Kemedy — have  it  cleaned. 

.  [74688.]— Taatlng  Qenerator  and  Ohnunstar. 
— A  dynamo  built  juat  aa  deacribed  in  my  "  Dy- 
namo; How  Hade"  (flrat  part),  but  wound 
tbranghont  with  No.  26  lilk  wire,  and  ahont-oon- 


tam,  I  ahoald 

„ and  bolt  them  to  the 

anna  of  theapead-wheel  of  the  lathe  ;  you  can  than 
get  a  rough  cut  o9  this  to  true  it  by,  getting  a 
mend  to  traad  for  you,  and  taking  light  cuta.  A 
temporary  tool-reat  ia  aaaily  rigged  up  to  tvry  a 
hand  tool  to  turn  wood.  If  you  have  time  it  la  a 
rery  handy  thing  to  make  a  pattern,  and  get  an 
iron  apeed  bolted  to  eiiating  apeed-wheel,  and  thua 
make  a  job  of  it  for  all  time.  I  am  Joat  now  away 
from  home,  or  I  wonld  aend  you  a  aketch  with  aizea 

'■■■S9'. „ 

, that,  if  not  careful,  you  will  be  diaappointed 

with  engine  power.  I  abonld  otronglj  advue  yoa 
■ ?■,.=__,_._...._.,._,.  V f„.   «"«{hai 


drove,  jA  the  engine  would  n 

lliereaeon  ia  aaimpla  < —  "- 

one-man  power.  Not  long  unoa  a  friend  put  in  a 
two-man  gaa-engina  to  dnve  a  band-taw  that  waa 
readily  tomed  by  a  labourer ;  yet  the  engine  atanda 


it  appeals  to  conaiat  in  a  violei 
hair-bulb,  and  the  au^eated  proceaa  m 
hardly  agreeable  or  aafe.  Tha  ahortar  tha 
the  batter,  aa  between  two  naedle-pointi  D|M 
bulbs  doae  together.  But  I  do  not  care  ta 
about  thioga  I  know  nothing  of-  Si 

[74898.]— Silking  Velocity,  —  FonuJ 
ployed  ii  B»ahforth-a '^»=  Sv   -S-.    Wb 

I    m  range  in  feet Inthiacaaei  *i 

d    =  diameter  of  projeotile  „  d"' 

ui   —  weight   projacUle    in 

Sv  ■  tabular  number    for  i 

s, .  ui"':.'S;v  '■  =>"'*»*■■ ' 

atriking  velocity,.  ; 

flL*!^  X  5,700  -  45207-1  -  S. 

.-.    S,  »  15207-1  -  17773-3 

=  27428-8 
.'.    V    -  4G2'l32(t.  per  eeocnd. 
The  aervicB  bullet  weigha  215  -  2gr.    For', 
V  =  *a7-88tt.  per  aocond.  UflK 

[74899.1— Toughened  Olaaa.— A  prft 
thia  is  held  by  a  glacs  mauuiacturer,  Rtchin 
Tutbury.  Doubtless  sped8catioa  could  ba  t 
Patent  OfSoe.  The  cost  ia  high  GOmpaiei 
Engli^     elau      oidinu-y.       The    .  forugn 

¥oughened)    company  coUapaad   aome  tioi 
ougbeued  glass  waa  uaed  by  aevenl  tteu 
oompaniei,  but  haa  been  absjidoned  by  tbeai 
ibvioua.  Vn 

[74901.1- Obemioal.- The  chemical  aoli 
Leclauche  oell  is  aa  toUowa^-Zn,  2NH,C 
are  changed  into — 

ZnCl,,  H,0  -t-  2NH„  MN.Or 
The  reason  it  polarises  so  quickly  a  baeai 
muigaueie  becomea  deprived  of  oxygen. 

F.  A3 


a  followa  :  The  xinc  attai 


nes.^—rranab   Spirit   Blow   lAmp.— AH 

Vpaimtm  oonatructed  no  the  prindpla  of 
fau|  an  inRannA  stnam  of  Kloahalia  T>ponr 
tK&g  bom  Applied  hwt)  us  ot  little  on  to  the 
t-WMC«c,  befoiid  banding  tab«(  and  nah-like 
ag  opvMiOQ*,  • ^  -'-    "  -  " 


iDlhekttercx  .     ___ 

.  la  old  timet  the  "table  blow-pipe"  — 
uBth,  in  which  oombiusd  noal-ama  and  aii 
tttalwl  the  flune,  «u  »  popttl&r  labontorf  Ste, 
.IbelieTS,  hu  been  grs&tl;  improTed  bj  Ur. 
diar.  All  inch  pawerlul  initnimenta  ue 
Marilj  eipannTc.  Should  jou  be  ft  olOTet 
1  at  "ijIjIIi"  oouitrnctian,  a  pemial  ot  the  two 
rwing  booki  will  give  you  eoms  niefnl  inf onna- 
ot  a  pnctieal  kind :  "  William*'*  Handbook  ot 
meal  Haoipulation,"  profuMlf  illuitrated;  the 
jta  on  "Qlao-woikine"  baa  diagram!  of  all 
Aapee  obtainable  by  (kufol  hand*.  "QiitSn'* 
mi<ml  Haodioratt,"  alu  oontainiDg  ereijtliing 
wn  in  laboiator;  appliance* ;  it  gliowi  hondredi 
^ietDTae.  Eos. 

F4906.]  —  Xualiraou  Bada.  —  From  jtmt 
nmti,  joa  pome**  an  excellent  place  ol  acoom- 
latioQ  for  the  growth  ot  mnabrooou,  and  which 
bt  lo  proto  Tnj  profitable  to  joai  laboim ;  but 
icconnt  of  the  wi  atotry  [oapaiation*  for  their 
OTS  would  ooonpj  too  ma<li*paoe  in  the  "£.  M." 
I  beat  in  the  world  are  grown  in  the  obtu  and 
laed  qnarriet,  nndei  Faiu  ml  ita  euTironi,  for 
knen  doe*  not  affect  the  flsToni  dt  quality  of 
Mfonp.  In  "  Qlaaninga  from  French  Ouduu," 
oaz  Britiih  hortiealtaiiat  Bobinson,  he  ipeaki 
ni  ■aipiiae  and  delight  at  the  noTolty  of  the 
otoda,  on  hi*  <ria[t  to  Uie  Fnnch  metropali*,  and 
■lea  another  Eoglidk  cipart  on  the  mpaiiar 
antaget  of  indoor  production,  capable  of  being 
dued  dntinc  the  whole  year.  Thu  plan  ii  now 
genaraUr  followed,  that  a  deaarted  railway 
nal  ID  Scotland  haa  bean  ntiliiad  for  the  pur- 
*.  Ton  duinld  gat  a  littla  book  omtalning  tha 
liCDlara  ot  making  indoor  muhroom  bed*  and 
tTaa,Hira|Mr*>  "a-ardeniDg  Ooide,"  pnbliahed 
>n>doD,  uid  (pawn  i*  aold  In  bncka  by  moat 
laman.  The  praparaloij  pnwaM  of  obooidag 
padj  tarmentad  matariala  1*  the  only  diSonltj. 
bubarb  roota"  would  b«  hardly  worth  a  trial— 
f  OM  ^  totMd  in  othar  w*7a  ^oita  aa  wall ;  bat 


PhanoBTAnh.— To  Ha.  OiLLnr.— inn  a 
Eklny  to  aaJfTa  aaimr  Uw  Mm*  popoaa  a* 
r  for  tha  phoiuKrtph  t  And  if  ao^  whara  la 
I— LBicauHoi. 

Bbma  or  Bnlt  Ooloorlnr  on  Brisk- 
111  ■am*  reader  itTB  me  areslpi  (orChaabore, 
olomrlng  will  took  nice,  and  aot  mb  off  wtth 
Miskimrk  two  mad  of  eolannag  T— Avxioot 

lemparlns'  Toola.— Wonld  anr  of  the 
le  •'  bTiL"  iBT  U  Chn  ha**  Cried  Ui*  Bwlw 
i«  la  tb*  "  E.  If ."  fut  wiak,  and  with  what 
mmj  to  plaage  the  tool  a 
«,  after  hann^bcea  in  the  fite 


:t™ 


Xubbar  Tal-raa.— Would  i 


I  nunlda  nmiUr  to  the  spriari  on 

KiMet  •prmgi  to  iCand  thi  aotloa  ol  ma- 
qnick.— An  Old  BtADia. 
Toiblua.— Would  anr  reader  ktodly  tell  ma 
a  a  totbina  t  or  whara  to  get  tha  mtoinuHia 
le  euahla  ol  tanunf  a  imall  lathe,  «lth  a 
■tir  nam  aa  oidinarj  tap  t— G.  II. 
Sftntonlnoxyme. — Could  any  (Jiamioal  or 
lar  tell  ma  nhtn  the  abon  mar  be  obtained, 
napiultiQnt  IhaTeBrtedalltbe local ehamiit* 


a  slnnlL  a  somot  SowlBg  al 

unwtio-Bsid.    It  a  manade  nB , 

,  whleh  war  wiU  the  needl*  tun,  tf  pbaid 
top  of  tha  win,  and  than  nnder  tha  wira  t  aad 


It  be  tonod  br  tha  aeedlet 


ii  aar  book  llrins  as  hlnUctaal  aoeoantot 
ia.wUi!h  la  tea  bMt  beak  oootaialDi  lh« ! 
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to  emploT  the  amgle-pole  aa  bein^  euffit 
to  g^ianl  agaiuBt  eJI  ordinary  nsks. 
ont-oats  in.  Uiis  case  are  therefore  fre(|ue 
combined  with  the  switch  (see  Fig. 
Article  rV.)  or  placed  in  tie  ceiling: 
This  does  away  with  the  eepante  cut- 
and  is,  generally  speaking,  more  conveni 
The  better  protection  given  by  a  double- 
cut-out  aa  compared  with  that  ol  a  Bin 
pole  will  be  best  understood  by  leferrii 
Fig.  28,  which  ahowa  a  very  ordinary  i 
that  of  a  single  lamp  oinmit  tapjnng  01 
two  main  cables.  A  ie  the  poatiTS  ai 
the  negative  cable,  while  0  is  the  doi 
pole  cut-out  protecting  them;  a  audi 
the  poaitive  ana  negative  branch  wirea  i 
ing  the  lamp  L,  this  aironit  being 
tected  only  oy  the  single-pole  cut-o 
in  the  positive  branch  wue.     This  sin 

?ole  cut-out  will  give  perfect  protecti 
st,  intheeventofanysKort-oircaitbeti 
Uie  two  branch  wires  a  and  b,  and,  2n( 
the  event  of  an  ezosBS  of  current  thron 
rise  in  the  E.M.F.  in  the  mains.  It  is 
teotly  useless,  however,  should  a  direct 
to  "earth"  occur  on  the  positive  mai 
«iid  at  the  same  time  on  the  negative  br 
wire  b.  For,  presuming  these  wirea  ti 
into  direct  communication  with,  say 
instance,  the  water  pipes  in  a  buOding  ai 
points  marked  *  a  snort  circuit  wool 
lormed,  ae  shown  by  the  dotted  lines,  bet' 
th«  positive  cable  A  and  the  branch  wi 
A  luge  current  would  thus  pass  from 
podtive  main  A  by  the  water-pipe  to 
branch  wire  b,  and  bom  there  to  tLe  neg) 
miun  B,  withitul pamng  through  the  cut-o 
and  this  current  might  be  ot«affldent  si 
fuse  the  small  braiLoh  wire  b,  and  yet 
large  enough  to  oaose  ths  main  fose  U 
By  the  substitution  of  a  double-pole  cut 
for  the  single-pole  one  at  d,  such  a  ca 
quoted  above  would  be  impossible,  a 
oomjilete  protection  would  be  secured. 

Fig.  29  ahows  a  form  of  the  double' 
mtuu  cut-outwith  cover  removed.  The 
of  the  out-out,  which  is  of  porcelain,  1 
-dividing  ridge  down  the  centre,  thus  kec 


of  the  connecting  wires  are  pi .._. 

holes  in  the  ends  of  the  metal  parts, 
secured  by  the  set-sorewB  shown,  whil 
fuse  wires  are  fastened  underneath 
thumb-screwa  at  the  top. 

Another  form  of  douue-pole  main  ca 
is  shown  in  Fig.  30,  the  cover  bein^  p 
lifted  up,  thus  disdooing  the  interior 
nections.  Both  this  and  the  previoi 
deeoribed  form  have  been  so  oesigne 
Iheir  originators  that  they  have  no  i 
oonducting  parts  at  the  back  of  the  base 
objections  to  which  were  fully  pointei 
in  the  last  article,  when  speaking  of  bi 
switches.    Both  the  base  and  cover  s 


dividing  ridge  between  the  positive 
negative  fusee.  A  novel  feature  of  this 
out  is  that  the  "  sweating  sockets  "  foi 
ends  of  the  cable  pass  in^  holes  (only  t 
which  are  visible  in  the  figure)  in  the  si 
the  base.  As  the  covering  of  the  cables 
right  up  to  the  shanks  of  the  sockets,  i 
be  seen  that  no  portion  ol  the  bare  oond 
is  exposed,  and  a  very  high  insulati 
capable  of  being  maintained.  The  lead 
wiree  aie  inserted  between  the  milled-hi 
screws  on  the  top  of  the  base.  By 
screwing  the  hexagonal  nuts  beneatl 
milled  screws,  the  sweating  sockets  ce 
removed  from  the  holes  to  enable  them 
soldered  on  to  the  ends  of  the  cables. 

In  Fig.  31  ia  ahown  a  single-pole 
cnt-out  distributing- board,  lor  use 
tiiree  branch  circuits  leave  the  mains. 
of  somewhat  similar  oonstruotiDn  as  re. 
tJie  fixing  of  its  parts  to  the  form  shoi 
Fig.  29.  On  the  right-hand  side  ii 
sweating  socket  for  the  main  cable,  ai 
Isft  «»  the   three    for  Qx^  bntaoh  ^ 


Fhese  socket«  are  insulated  from  and 
nounted  independently  of  one  another,  and 
ire  connected  to  the  main  cable  by  the  three 
ead  fuse-wires  shown.  This  form  of  fuse- 
Mard  onlyprovides  for  a  out-out  in  the  one 
nain ;  if  cut-outs  in  the  other  main  are 
lesiredj  two  of  these  boards  are  generally 
ixed  aide  by  side. 

A  mors  elaborate  form  of  distributing  fuse- 
\>otaA  ia  ihawii  in  Fig.  32,  which  provides 
lot  a  awitoh  in  three  of  the  circuits,  and  a 
louble-ptde  fuse  in  the  whole  four.  The  two 
teraunus  on  the  right,  at  the  end  of  the 
metal  bases,  are  the  connoctiona  for  the  main 
sablas,  and  the  four  smaller  terminals  at  the 
top  and  bottom  of  the  board  are  for  the 
branch  dicuits.  The  bottom  metal  bar 
running  aoroaa  the  board  is  the  one  pole,  and 
the  top  one  is  the  other,  the  branch  wires 
being  oonnected  across  by  the  lead  cut-out 
wires  shown.  The  baee  on  which  all  the 
lifCerent  parts  are  mounted  is  ol  enamelled 
date,  and  the  whole  board  ia  inclosed  in  a 
polished  wood  case,  with  glass  front. 

Fig.  33  ahowa  a  very  common  form  of  the 


raised  pore 


if  the  designer  (Mjr.  Binswangv)  wm 
to  constmot  the  out-out  aa  to  ^ve  t^ 
iiSereut  metal  parts  a  high  insulabon,  and 
to  entirely  do  away  with  the  nsoeosity  tx 
uiy  metal  oonduding  ports  at  the  back  of 
the  base.  Both  objects  are  ingenionily 
)Hpliahed  by  fixing  the  metal  parts,  net 
^erally  done,  in  the  base,  but  in  a 
porcelain  ridge  rising  up  from  it.  A 
tiole  is  moulded  in  each  and  of  this  ridge, 
md  the  metal  porta  fixed  aa  abown  in  Uw 
Sgure,  the  ends  of  the  oonducting  wirebang 
brought  up  through  tha  two  holee  in  tiie 
Mntre  portion  of  the  base,  and  fixed  unda 
the  milled  screws  on  the  bottowi  aide  of  tha 
ridge.  The  lead-wire  fuse  ia  stretched 
between  the  two  metal  parts,  with  flie 
sheesehead  screws  seen  on  the  top  side  d 
the  ridge.  Before  the  introdooliou  ot  tha 
nethod  of  fastening  the  metal  puts  hj 
neana  of  screw-holes  tapped  in  the  poroelaiB, 
this  form  of  out-out  was  a  long  way  ahead  of 
nil  others  as  regards  insul&ting  qualities  ud 
simplicity,  though  with  the  general  adoption 
ot  this  method  its  superiority  to  a  great 
extent  disappears. 

Undoubtedly  the  most  convenient  and 
eafdly-renewed  out-out  ia  the  "£diaon" 
nniveraal  pattern,  which  haa  several  advint- 
agea  over  the  ordinary  forma  juat  deacribei 


mngle-pole  branch  out-out,  the  base  being 
shown  in  petepective  and  the  cover  in  section. 
Both  the  base  and  cover  are,  like  the  pre- 
viously-described forms,  of  glazed  porcelain, 
the  cover  screwing  over  the  hole  of  the  top 
put  of  the  base.  The  ends  of  the  connecting- 
wires  are  brought  up  through  two  holes  in 
tiie  base,  and  fastened  under  the  cheesehead 
sorews  shown,  which  screws  are  tapped  inU. 
the  same  metal  part  aa  the  milled  ones  which 
hold  the  lead  out-out  wire.  Two  grooves, 
one  of  which  is  partly  visible  in  the  front  ol 
tVifl  cut-out,  are  moulded  in  the  bottom  oi 
the  base  for  the  ends  of  the  conducting -wiret 
to  rest  in,  so  that  the  cnt-out  can  be  fixeJ 
direct^  on  top  of  the  wood  caaing,  and  the 
cover  be  out  to  fit  reond  it,  thus  making  t 
very  neat  job.    This  cut-out  has  no  metal 


Fx^.3h. 


A  single-pole  cut-ont  of  this  psttem  is  sbovn  ' 
in  Fig.  35 ;  also  a  double-pole  one  in  Fig. 
36.  Ita  chief  novelty  consists  in  the  form  d 
Uie  lead  fuse,  which  is  not  fixed  in  the  oioil 
manner,  under  terminal  screws,  bat  is  con- 
tained in  a  metal  sorew-plug  that  can  be 
readily  unscrewed  or  replaced.  An  enlarged 
view  of  this  eorew-plug  is  shown  in  Fig.  37. 
Beferring  now  to  the  single-pole  form 
shown  in  Fig.  33,  the  base  (it  will  be  noticed) 
ig  a  china  block,  which  is  moulded  with  » 
slot  at  each  end  and  a  hole  in  the  centre.  Ic 
"^-  '*•  each  of  these    slots    are    fixed    the    metal 

terminals  for  connecting  on  ihe  ends  of  t^ 
conducting  parts  at  the  back  ot  the  base,  tht  conducting  wires,  and  these  metal  terminsli 
different  puts  being  fixed  by  screws  fron  are  connected,  the  one  to  a  metal  sheath  at 
the  front  tapped  into  the  porcelain  base.  the  side,  and  the  other  to  a  metal  plate  ^ 

A  very  good  form  of  the  amgle-pole  the  bottom  of  the  centre  hole.  The  Body  dI 
branch  cut-out  (known  as  the  "K.I."  I  the  fuae-plu^  C^S'  37)  is  of  glass,  th« 
or  "high  insulation")  is  shown  in  bottom  of  which  is  tipped  with  metal,  and 
Fig.  34,  the  cut-out  ■  being  shown  injilan  the  side  similarly  cased,  »  that  when  thfl 
with  the  ooTor  remoyed.    The  chief  oDJoct'plogissorawed  into  the  h<de  in  the  oenfae  of 
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pretty  bright  twiUght,  i«  very  n«aily  drcolar, 
and  pTesentB  an  anguUi  diameter  of  only  tO"  od 
tlie  Brat,  which  shnubi  ftbaolutslf  inBeaublf  to 
9'8"  by  the  end  ol  the  month,  bo  that  a  more 
munt^reating  object  in  the  telescope  it  would  be 
difficnlt  to  imagine. 


VM 

si 
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AtceasioD. 

North. 

Southa. 

Il   m. 

h.      m. 

21      31-6 

11     12-1  am. 

20     26-3 

11      18-6     „ 

8  43  O 

19     a-3 

11     24-6     „ 

16 

9    8-2 

17    32-7 

11     299     „ 

31 

9  32  9 

15    46-7 

U    34-9    „ 

26 

9  57 -2 

13    49-6 

11     39-6    „ 

31 

10  21-1 

11     430 

11     43-6    „ 

Hence  it  will  be  seen  that  Venus  will  Btart 
.iiom  the  bounduy  of  Qemini  and  Cancer,  crona 
the  whole  width  of  tbe  last-named  conatellation, 
Mid  terminate  her  path  in  Leo.  fiha  will  be 
ntther  leas  than  a  degree  North  of  Rt^ulng  on 
the  mominK  of  the  27tb,  uid  wiU  be  in  conjunc- 
tion with  &un(only  1'  North  ol  him)  at  8h.  a.m. 


Jnpltar, 
In  the  sense  of  aouthiug  after  midnight,  is  s 
monuDg  star ;  bat  as  he  rises  soon  after  9h.  p.m. 
at  the  ^ginning  of  August,  and  abont  7  o'clook 


m 

Path  of  Woij-b  C 

angolar    equatorial    diameter     incn 

47-2'-  on  the  1st  to  49-2''  on  the  31«t. 

Bight 

Daclinatien 

South. 

b.    m. 

23     14-6 

6     22-1 

23     13-1 

11 

23     11-3 

6    45-2 

16 

23       9-4 

6    58-6 

21 

23      7-3 

7     12-9 

26 

23      SO 

7     27-9 

12 

31 

23      2-6 

7     43-4 

This  retrograde  path  is  descHbed  h 

close  to  where  it  is  conteiminoni  i 

Jupite. 

a  littU  to  U 
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mdi  ephemeru  *howi  that  the  path  of  the 
MiMt  Bzteiult  firom  Truuunilaia  aciou  the 
Htbem  put  of  AriM  into  Tftonu.  There  are 
1^  •  few  itua  of  the  Sth  Bod  6th  magiiitndei 
ndicated  In  dot  chart  above)  lying  near  the 
OOMt'i  path. 


■ODXL  Locoxonrs-KAEiNa. 

TTYT— (Caitfitfai.) 

rHE  flgniee  aooompanying  this  article  ihow  a 
tender  deaigned  for  the  engiiiM  deicribed 
1  the  "E.  M."  from  Noe.  13*7  to  1361. 
Ig.  115  is  a  longitndinal  elevation,  showing 
IB  gmeial  appearance  of  the  tender;  Fig.  116 
I  a  general  plan  :  tig.  117  is  a  longitadinal 
Ktion,  taken  vertically  down  the  centre  of  the 
._!._.  ^^    ijg  conlaine  two  half-ph    ~ 

Fig.  119),  the 


other  abont  midway  through  the  tank,  on  the  line 
Y  Y,  in  Fig.  119.  Fig.  119  givei  two  haK- 
tranavane  Mctiona — one.  W  W,  throogfa  the 
wider  part  of  the  tank  and  hinder  wheels  of  the 
tender,  the  other,  Z  Z,  throngh  the  narrow  por- 
tion of  the  tank  and  middle  wheel*.  Fig.  120  is 
a  front  view. 

1  have  made  this  in  abont  as  nmple  a  atyle  as 
it  ia  poodble  to  be  made  ;  yet  it  looks  very  mnch 
like  the  nal  thing,  and  will  have  a  haiidsome 
appearance  behind  either  the  engine  with  fixed 
cylinden,  or  that  with  Mcillating  cylinder*. 

The  tender  ia  made  thas:^T«oplatei,  A  A, 
are  cast  in  goninetal  to  the  abape  and  nxes 
shown.  There  is  no  attempt  at  ualdnK  aile- 
boiea.  The  axle*  simply  pau  Uucofch  holee 
drilled  in  the  solid  metal.  The  met^  is  mcreased 
round  the  joumal  ends  by  the  addition  of  little 
bosses  inmae  the  plates.  Flanges  are  cast  along 
the  top  edge*  and  at  the  ends  oi  the  platee  A  A, 
to  be  ustened  to  the  tender  floor  plate  B,  above, 


and  to  the  end  beams  CD.  The  wheels  E  are 
made  of  gun-metal,  and  are  cut  from  the  Hune 
pattern  a*  the  email  wheels  used  on  the  locomo- 
tive :  lee  Vol.  LII.  p.  433.  They  are  merely 
driven  tightly  over  the  end*  of  their  axle*. 

The  }&te  B  is  of  thin  sheet-brass,  say  of  from 
18  to  20  gaoge,  screwed  down  npon  the  longi- 
tudinal fluigss  of  A  A.  The  ndes  and  end  F 
of  the  tender,  and  the  ddea  G  of  the  horaeahoe 
tank,  and  its  oovering-plate  H  are  made  of  ihset- 
brass  of  the  same  gauge,  thus :  The  sheet  F  i«  cat 


„  a  sheet,  G, 
:g  about  ISin.  by  lliin.,  to  the  uape 
Figs,  lie  and  118,  Kildering  it  to  B,  ud 
Boldering  Uie  covering  sheet  H  npon  and  to  tha 
■ideaofFF.  The  sheets  will  be  fixed  temponrily 

.-_    .t..... ^  positiona  with   three   m  fonr 

,   and  then  with  the  oopi^  hit 


It  really  dma- 
noc  matter  if  the  joints  are  not  perteotly  water- 
tight, beoansa  this  ia  only  a  make-baUere  todar,. 
no  pump  being  used  for  the  engine,  and  no  ooal' 
forgettmg  up  steam. 

^md  pillars  of  bra**,  H  H^  are  screwed  Inte- 
B,  and  lecored  at  the  top  with  (top*.  BoliA 
bofFere  are  placed  on  the  hinder  beant.  A  imtf 
of  brass  wire,  or  bit  of  small  braM  ohain,  vf9 
connect  the  engine  to  the  lender. 

As  this  tender  ia  made  wholly  of  biaaa,  it  i» 
a  pity  to  paint  it.  If  the  platea  are  aioalr 
levelled  without  bmiaing  them,  th« 
poli^ied  with  emery oJ-"-  -'  "■  — 
will  preaerve  a  pennaneni  pousn.  i  ne  cimmg* 
A  A,  presenting  only  fiat  surface*,  can  alia  M 
filed  and  polished. 

My  loco,  paper*  ai«  now  *ini«i»— <  In  'coi* 
elusion,  I  heartily  thank  all  those  wha'lwTe 
listened  to  me  *o  long,  and  those  oonMpoddent* 
both  at  home  end  abroad  from  who«,  at  mttmi 
hand,  I  have  received  so  many  Undt*  ' 
expressive  of  their  a^TWiiJaaa.  dk  Shsr 


n,   thmr  can 
when  Uoqne 
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soici  suooxsnoiia  iir 

HIOEOBOOPY* 

I  N  object  wblch  >lmn  intenttt  tha  miero- 
X    nopiit,  lud  (zdtca  the  ironder  and  Kdmira- 


NoQdBg  in  thii  tin*  )iu  pTOT«d 


*5w< 


ttuu  tlia  microacopia  visw  oftlM 

_      ood   in   the   tail  of  *  gold  Btb. 

•nuuiks  to  Ui.  Eant'B  inTOntiOD  of  th«  fli£-boDrik, 
the  unngement  of  tho  fiA  tor  thii  pnipaaa  fiu 


Tbe 


«od«MdoonmratiTelj  simple  and  euy. 

tiOQgh  coaaatM  at  ■  metallio  TOMel  provldad 

irith  a  thin  eztendon  at  one  md  neai  the  bottom 
foimdied  irith  gUM-ooToied  apertoraa  above  and 
bdow.    Theboc^olthe  fi^  betwMDthegQliBnd 
t^liwiapped  with  a  itilp  of  lolt  oloth,  and  the 
trough  btfng  filled  with  watei,  the  fidi  u  plaoed   f 
therela,  with  ita  tail  piojadiDg  into  the  extension    - 
betweeo  the  glaM  oorw.    Hm  tank  la  amnged  on    '. 
the  mienaoc^  ttaaa  with  the  tail  of  the  9«h  in    '. 
poktion  for  --«»■■— «™      So   long  •■  the  &ah    , 


atthemoit  inopportane  mome 
its  tail  from  the  field,  or  Jnn 
thna  oaming   a   delaj   which 

The  uneaiinegs  of  the  fiih  it  cauied  partly  b;  its 
unnatmal  position,  and  partly  bj  the  -vitiation  of 
Ow  watat.  Tha  latt«r  trouble  has  been  rsmedied 
by  the  writer  bf  inamting  a  diiclui^s  spout  in  one 
end  of  the  tion^  and  proTiding  s  tube  foi  oon- 
tinnally  supplying  trash  water.  Ths  other  diffi- 
onlty  luu  been  aormounted  by  proTiding  two  wire 
gricu  (Fig.  1),  each  hayina;  spting  dips  at  their 
ends  for  damping  the  waUa  of  tlu  tank.  Theae 
Krids  are  puihed  downward  near  tba  body  and 
head  of  the  fish,  so  as  to  closely  confine  the  little 
prisoner  without  doing  it  the  least  injury.    With 


carried  on  comfortably  tor 

In  Fig.  2  is  ahown   a   simple  device  for  dark- 
groond  illaminatian,      Althou^  it  doe*  not  take 


difference  between  the  Vauelain  engine  and  the 
Standard  engine  is  entirety  in  the  oylinden,  pistons, 
oroBS-heads,  and  valves. 

The  valve  is  of  the  type  known  as  piston  valves, 
oonsisting  of  a  hollow  plug  with  cylindric  rims  at 
propar  intervals  fitting  iu  a  hollow  cylinder  with 
apertures  registering  with  the  rim  of  the  plugs 
loading  to  and  from  the  ends  of  the  cylinders,  from 
the  st^m  pipe  and  to  the  exhaust  pipe.  In  the 
figure  is  shown  a  lengthwise  oentral  section  of  the 
valve,  valve  seat,  and  oylindori,  with  arrows 
indioatiiig  the  direction  of  the  fiow  of  steam  which 
shows  the  manner  in  whiob  steam  enteis  the  high- 
pressure  cylinder  and  propels  the  piston  in  it,  and 
on  the  return  stroke  passes  through  a  central 
chamber  in  the  vatve  to  the  opposite  auds  of  the 
low-uressure  cylinder,  where  it  expands  and  pro- 
peh  Uie  lar^  piston,  and  in  the  next  stroke  pamea 
throagh  a  cu'cular  groove  in  the  centre  of  the  valve, 
uid  is  discharged  through  the  exhaust  port  and 
exhaust  pipe.  The  same  operation  takes  place  in 
both  ends  of  the  cylinder,  the  steam  from  the  front 
of  the  high-pressure  cylinder  propelling,  by  its 
axpanaon,  the  piston  in  tbe  back  end  of  the  low- 
preasure  cylinder,  and  the  steam  from  the  back  end 
of  the  h]^-prevure  cylinder  propelling  by  its 
-""•"•'''"  flis  low-pressure  piston  from  me  front 
eSeot  of  ooDducting  the  different  grades 
separate  cylinders  is  to  avoid  Toss  of 


-Dark-Qround  Illuminator. 


Se, plane  of  the  parabolic  illuminator  or  the  spot 
la  for  objectives  of  low  angle,  it  answers  an  ex- 
CdWit  purpose.  To  a  metallic  side.  A,  having  a 
central  apertiA^  surrounded  by  a  collar,  is  fitted  a 
fonnel,  B,  of  bright  tin  or  nickel-plated  metal, 
whlahla  pvovided  with  a  downwardly- projecting, 
^dally- arranged  wire,  upon  which  is  plaoed  a 
wooden  button  capable  at  siidinK  up  or  down  on 
ths  wire,  the  button  being  of  sufficient  size  to  pre- 
Tfottha  passage  of  direct  light  to  the  objective. 
Tha  light  by  which  the  illumination  is  effected 
ptMM  the  button,  and,  striking  the  walls  of  the 
Donioal  r^ector,  Is  thrown  on  the  object. 


THE  VAUCXAII  cohpouhs 
LOOOMOTIYI. 

rkvUK  following  extracts  from  a  long  report  by  a 
X  committee  of  the  Franklin  Institute  on  the 
oomponnd  lucomotive  dengned  I:^  Hr.  3.  M. 
Vanolaln  will  Intersat  many  of  our  readers.  The 
tetmtlon  is  the  subject  of  United  States  Letters- 
Patent  granted  to  Saimnel  M.  Vauolaio,  raepeotavely 
■raibarad  Bid  dated  as  follows:  Nos.  406,011  and 
MM12,  Jwth  dated  Jana  2S,  18S9,  and  No.  431,SG0, 
^tad  Jaly  8,    1890.      The 


enSTll 

of  sxpansioi ^  .  ..  .    ,  ... 

heat  from  the  steam  conducted  awaf  by  the  cylinder 
and  consequent  reduction  of  toroe  and  waste  of 

To  enable  a  locomotive  engineer  io  start,  it  is 
needful  to  adjust  the  link  so  that  steam  will  reach 
the  cylinder  from  the  boiler  nearly  to  the  end  of  tha 
piston  stroke,  motion  of  the  engine  being  estab- 
lished, the  link  and  'the  reversing  bar  being  sldfted 
towards  a  oentral  position,  and  the  throtue  wide 
open,  aleam  at  high  pressure  enters  the  cylinder,  is 
cut  off  early  in  the  sWks,  and  expands  to  the  end. 
This  is  troublesome  where  stops  are  frequent,  and 
is  often  neglected. 

In  a  compoond  engine,  on  the  oontrary,  the 
ekpanaive  working  of  the  steam  is  compulsory,  and 
does  not  depend  so  entirely  oo  the  attention  and 
care  beatovred  by  the  driver.  The  steam  of  boiler 
pressure  flowing  into  the  high-preesure  cylinder  of 
the  compound  engine  farther  in  the  stroke  than  it 
does  in  the  non-iompoand,  a  less  reduction  of 
pressure  occurs  during  the  early  and  middle  part  of 
'  -■'  ''— ipound  engines, 
iiiog  the  opera- 
and  euginee.    It 


irthe 

elastic  reaistanee 
to  arrest  the  momentum  acquired  dnrins  tha  midde 
part  of  the  etreke,  or  otherwise  it  wouu  discharge 
such  momentum  in  the  mank-pin  and  shaft,  and 
impair  or  break  them— this  alio  is  true  of  both 
oomponnd  and  non-oompoand  engines,  and,  ei- 
oluding  the  latter  part  ot  the  stroke  from 
tion,  tha  force  imparted  to  the  c 
throughout  tha  atroka  variei  leas  in  a 


'»r0*e.  IC  f (u-Kwt^  in  tha  A 


•xpMuarelf. 


The  proportion  ot  lineal  molioa  ot  the  pitton,  to 
rotative  motion  of  the  joomals  ot  both  tha  ahatt 
and  the  crank-pin  ia  greatest  near  the  centre  ot  tb* 
atroke,  so  that  with  higher  preasore  near  the  osntn 
otiheiboke  than  at  the  md,  the  teanamissionol 
tha  force  ot  the  steam  to  tbe  d>att  and  whe^  is 
attended  with  leas  waste  ot  force  In  Journal  biatiaD, 
a  statement  which  can  be  rsadily  verified  by  a  oom- 
— '---  -'indicator  testa  with  brake  taatanpon  flu 
>  ot  enginea  as  employed  in  stationary 


f^XJ 


._...,      ,>rovlded  withvalw 
by  the  enginaeL,   .._._ 
starting  ths  engine  ao  aa  to  pomit  el 
tha  low-preasuM   cn^indsi   Before  e 


bigh-praisure  cylinder,  and,  eloaa  to 
inaernon  into  the  oylinden,  is  provldi 
controlled  bj  the  engineer,  which  a 


criindsi   before  motion  ol  Ba 

llieBe  valves  ate  dosed  dnnBg 

normal  working  of  ths  engine,  and  by  their  um 
the  engine  starts  promptly  and  readily. 

The  valves  In  the  Tanolain  engine  examined  by 
yoor  committee  were  fitted  with  idmple  riag 
packings  inserted  by  springing  them  into  groovii 
turned  in  the  plug,  and  expanded  hr  thsir  own 
elasticity.  There,  was  very  little,  if  any,  fetes 
required  to  reverse  ths   engine  whan  the  Uirottb 


—  brfore  the  roveimig,   i__ , 

reversing  gearing  to  be  used. 

For  the  perlormanoe  of  the  same  amoont  ol 
work,  the  Tanclain  compound  engine  requires  Is* 
steam  than  the  Standard  engine,  and  thvatots 
Tn«iT.t»iTi«  steam  preasore  more  eaailj^  and  has, 
after  several  months'  use,  demonstrated  the  mcsl 
satisfactory  running  upon  heavy  fast  paasmw 
service,  and  has  repeateuy,  during  the  teeti  bj  Mi. 
Barrue,   run  at  the  rate  of  a  «nle  in  /ortg-tiflit 


The  exhaust  does  not  appear  to  be  so  noisr,  <" 
•  impulseB  npon  the  dtaa^ 
pished  all  ths  draught  raqniisB 


with  such  streng  impu 
bat  at  all  times  foinished  i  _ 
tor  oombustion.  This  engine  rolls  eanlj  who 
cutting  aS  close,  or  with  ths  leveniiig  lever  debi 
the  ceotral  position,  and  avoids  the  reaistanca  d 
the  piston  to  motion  experienced  in  othai  <■>(>■■' 
in  like  adjustment.  The  performance  ot  this  sdbDS 
shows  a  decided  economy  in  fuel,  with  a  ■<"-'■*«««■< 
requiremsDt  for  feed-water  for  the  work  doae,  Ihi 
avenge  fuel  savinKln  four  round  trips  batwsai 
Philadelphia  and  wakiington  befog  vary  nsaA 
IS  peroentnm  (within one-tenth  of  one  pctcBst.). 
Tha,  it  should  be  borne  in  mind,  is  -' '"'— 


..ith  the  best  procurable  engine,       ,  . „  

in  each  single  cylinder,  baTOig  preciaaly  Ue  subs 
steam-genereting  apparatus. 

In  toe  tests  made  br  the  Tandain  oomponnd 
engine  very  little  of  fuel  or  cindan  aceumulMedis 
the  smoke-box  aa  compared  with  the  standard  n 


Mrs* 


"Hie  construction  ol 


valves,  guides,  and  crosahaadi,  permitaof  iMir  at4 
adaptation  to  the  bame*  ol  "'*""!  StandHi 
engmea,  and  allowa  aneh  diamatan  of  uw-ptMH* 
cyhndera  aa  to  derive  the  tiaat  dSaet  Icsn  tka 
expansion  ot  steam — a  featnn  inadmlsAls  la 
engines  of  the  Hudson  type,  known  pof^aolT  ■ 
WoradaU'a  foginejhaving  two  naaqwl  ojIMh^ 
one  on  eaidLHoe.  The" — '*"  ' — '  " " >■— »!• 
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JuiT  SI,  U9I. 


(n   i*  etiUiMitd.) 


Lornre it?  old  evdivb  latheb* 

Fli  ou  thing  to  find  oat  when  %  Uthe  is  out 
of  Un*.  Kad  anoUua'  to  put  it  io  liu*.  SsTanl 
7MK>  uo  I  ispaind  an  ola  laths  and  flzad  the 
^Indlahim  m  tUi  wh.  Tha  old  boin  wan 
IwMi.  I  took  UuM  out  ua  bond  than  for  habUtt, 
laavinc  a  rib  at  aaoh  okd  of  box  to  hold  tha  babhjtt, 
and  tboad  thim  inada  lo  tha  babbitt  would  ioldsr 


, , _ig  in  thn  old 

bon  an  rib  in  nai  box,  and  the  othar  end  on  tail 
«Mtn^  •■  dMWB,  I  Mt  tha  net  to  fit  at  A',  then  b* 
■Udiiw  net  luder  A I  got  the  ihaft  panOlel  with 
wvn.  AftK  boiiug  the  babbitt  I  aoi^iad  thaboiea 
to  at  Iha  qpjndla,  and  lonod  I  had  a  good  job.  Tvo 
raaftcrvaidel  took  the  iphulle  oat  and  found 
1  Tan  Uttle.    I  bdieve  thiit  good 

ja  aboat  aa  Rood  a  lathe  buu 

tiure  la.  Some  itrj  good  boildan  nae  it,  and  I 
have  narei  heard  anybody  find  leannftue  fault 
with  It.    Some  peopla  an  not  ntufled  with  thii 


Slboxi 


latlwB,  U  we  tiora  the  bozea  and  plane  thorn  on  the 
oatridetrae  with  the  bona  th«  will  ooaie  ligbtj 
and  la  other  lathea  if  wa  do  uiia  they  will  oome 
wnog.  I  hare  nan  lathea  made  In  tbia  way :  Tbe 
bead-itook  waa  fint  looghed  oft  on  tha  bottom,  and 
tiien  it  wa«  tamed  over  and  planed  out  tor  the 
boxea.  Tha  boiea  wan  th«n  fitM  ia  and  bored  on 
■nold  drill  pren.  Tbe  bead  and  tail-itock  were 
than  pot  on  an  ixboi  togather  and  planed  to  flt 
waya.  It  would  be  hud  lo  eipeot  theaa  aiiindla- 
boxea  to  be  just  true  on  their  outiidei  with  the 
bona.  In  order  to  igplaoe  tbeaa  boxea  we  han  to 
follow  the  buildBr'i  plan,  or  soma  othei  icbame. 

Hen  ia  another  aoheme.  H&ka  a  boriDg-bu 
with  two  qiota  tuned  >ame  riie  ai  in  Fig.  1,  but 
initead  of  nufacea  far  babbitting,  have  a  catler  in 
thla  and  of  bar,  and  a  pulley  at  3.  A  belt  to  driTe 
ean  bo  run  fnm  a  ahait  in  another  Uthe  perhapa. 
Hold  Um  bw  back  on  tail  centre  with  a  daniw 
towathing  lika  Fig.  3,  and  bore  front  box.  then 
laka  off  Ae  net  and  fit  a  boihing  in  front  box  to 
fit  the  bw  for  a  bearing  to  bora  rear  box.  It  it 
*obM  not  be  oonTcnient  to  belt  to  tba  bar,  the  bu 

'  2^A  XEBKuac,  Io  Ameritm  MaikimA 


\   can  be  made  at  one  e&d  mum  Mm  aa  tafl-aplndla,  < 

[o  thionjh  tail.itock  with  a  onnkat  baakand,  \ 

o  when  tha  tafl-atook  ia  puahad  ■ 

'    e,  aa  In  Fig.  S,  and  flie  boy  ■ 
t,  tha  tmring  wIU  go  on  Juit 

Some  taQ-atock  apindlaa  an  not  In  line.  I  ihow 
a  way  to  nbon  one,  or  in  making  a  new  lathe  I 
beliere  thli  la  the  beat  way.  I  think  the  Olnltntion 
axplama  itaelf . 

tnFig.  4  another  way  of  teating  tha  alignment 
ii  ahown.  Tbe  arbor  and  r«(t  an  mada  and  aet  the 
auneaaiuFig.  1.  Than,  If  the  laoe-pUte  U  trne, 
the  Bonw  G  will  ahow  whan  tha  aptndle  ia  parallal 
with  waya,  and  tha  acnw  D  will  ehow  when  the 
centre*  are  on  the  aame  line.  If  the  taoe-plate  ia 
not  true  it  can  be  turned  with  the  bai  ao  aa  to 
indioata  from  Iha  lame  plaoe. 

A  gnat  many  lathee  an  only  uied  for  t""''"g 
upon  omtna,  and  ao  it  doe*  not  matter  ao  much  3 
the  apindle  la  not  jtut  paiallel  with  ways,  bat  for 
anch  lathe*  aa  an  uaad  lor  boring  and  lika  work.  It 
ii  doubtf  ol  aoonomy  to  let  them  get  oat  of  line  and 
atayao.  It  ii  a  hard  job— and  a  needlea*  job— to 
bore  a  itraigbt  hole  on  a  lathe  that  want*  to  bore  a 
ta|ier.  I  bare  «een  hnndredi  of  doUan  waited  in 
thu  war,  while  there  wa*  a  great  row  going  on 
abont  a  Ion  of  10  oenta  in  another  direetion. 

In  nuking  a  iplit  ring  for  the  purpoee  ahown  in 
Fig.  3,  it  ia  wanted  \a  fill  tbe  «aw  cuta.  I  ahow  a 
good  way  to  do  thla  that  I  noticed  one  time.  Before 
catting  uitwa,  drill  twoholea,  FF,  and  plug  than, 
then  saw  with  a  back-Kw  from  the  outaida  and 
inaide  to  the  plug- a*  Ia  iliown. 


tha  "dwlT  miller  "la,  paAapi^  t__ . 

id  to  need  meaUon.    The  net,  eyea,  antanB, 

1  wing*  of  OM&roaohaa,  baa^  wana,  Baoaqailaai, 

d  bntterfliaa  fomlah  a  graat  Taru^  of  woate- 

— piringTiaw*.    Often  yon  win  be  —— p-n-t  to 

diaappcdnt   aomaone   who  axpeoti  to  lee  "Iota  A 

""'-'--  —  "  In  adropof  wall  w~'~  """'  "   ' —    ' 


Uwatv.bat  adnvnl 
•ot  a  HlT-pad  will  bb 
a  tan  of  firMwiaU 


jnlent  objeet  for  Aowfagiha 

drcolation  ot  blood.    In  the  Mine  jar  whse  tha 
ankaptalewn  ' 


nowta  an  kept  a  lew  nriga  of  Chan  ahoald  ba  kaiit 
growing.  Tbailamof  ChanahowaeycloA  baaa* 
tifully.    Thin  peeUngi  from  the  bulb  of  tha  oob- 


COHHON  OBJECTS  A7AILABE.B  FOB 
EXEIBITIHO  THB  POWAB  07  THE 
HICBOSCOFE.* 

To  the  amateur  microaaopiit  it  mnit  often  oo<iur 
to  exhibit  the  powai  of  hi*  Inatramant  to 
friend*  who  are  not  familiar  witb  it.  On  such 
oceaaiona  the  aeleotian  ot  onaatiafaotiuy  object*  ia 
mo*t  diiBppointing.  The  footof  theoommoo  houae 
fly,  although  a  wonderful  atructnre,  haa  bean  de- 
icribed  ao  often  in  juTanile  Utantnra  that  the  audi- 
ence ii  apt  to  yawn  over  an  oxrjanation  of  claw* 
and  auction  disc.  So  with  tbe  ciranUtion  of  hlood 
in  tha  frog'a  foot,  the  rabUt'a  ear,  and  tbe  aala- 
mander'i  toil.  So  with  tha  irrational  motioD*  of 
amijcbiv  Potomac  water.  It  i*  the  onpretentiona 
object  ot  thii  item  to  ennmsnte  acme  other  readily 
obtainable  objecta  for  aitemporaueoua  uae  on  auch 
oocasioni.  They  roquin  no  elaborate  preparation, 
and  no  reagent*.    The  feathery  duat  from  the  wing 


.  hot  any  lott  woo^  will  anawer.  Stadat*  «d 
glmdnlar  hain  of  plant*,  the  bn«thing  pona  of 
•uoh  plant*  aa  the  whita  lily,  the  trandnoaat  laaiw 
of  moMea,  and  the  pollen  of  flowm  ahonlit  aot  ta 
forgotten.  AGnnt*  aeed*,  with  their  inlhuta  nria^ 
of  form  and  marking,  an  thing*  of  beauty  tad  a 
joy  tor  erer.  They  reqoin  a  eondenaar,  but  o* 
ooTar-gla*a.  Try  the  •eedi  of  Amaria  aarvyOifuha, 
and  yon  wHI  be  enoouraged  to  aaek  forttiar.  Anaal 
delightful  aeries  ot  obieoi  oan  be  aarily  mad*  froB 
the  unall  *eeda  of  Catyophyllaces*.  Tha  gaat 
Eapborbia  farniabaa  another  fine  avfe*  in  wfaich 
yoa  oan  often  determine  the  qiaoiea  by  tha  SMdi 
alone.  Juncn*  gitea  n*  still  anothas  aeriea  In 
J.  effoaDi  and  J.  Dulouini  the  rlhaand  atoaa-toasof 
tha  neda  are  deUoate  Indeed.  Tha  pufnia  of  nuay 
apedseofoompostBisadkaiming  Bgfat  oodtt  iha 
microaoopa,  etpedally  whan  the  VMpoa  [a  plnmosa, 
aainKiihiua,aiethi>tlea.lo.  HafEotthaoommoa 
gnases  have  plumoae  atigmaa,  which,  witt  Oair 
colonring  of  purple,  showBne^  with  objaatfraa  at 
moderate  power.  The  hairr  paleta  of  g>a«aua  mafc* 
fiist-das*  objeota.  I^oopodiom,  the  powdw  wU(t 
dniggi*l*u«e  to  keep  pilla,  &a.,  from  atieUngto. 

{athtc,  will  prove  of  latecett,  aod  ia  easy  to  obtain. 
t  consiati  ot  tbe  sporea  of  the  oonunon  dnb-moa* 
or  evergreen.  The  sporea  move  over  eaiii  oth«r  ■* 
freely  that  the  powder  in  hulk  ihakes  like  a  tiqiiid. 
To  the  touch  it  seema  like  aa  oily  liquid ;  bat  nnd« 
tha  microeoope  it  appean  aa  Innnmaralde  yeDaw 
globe*,  aomawhat  ahruoken  andirregBlarwikendiy. 
Anyapecie*  of  Lycopodlom  will  toraidi  a  topplj 
from  Augnat  to  October.  The  ■pM«s  of  fcsn*  MM 
moe*ea  are  equally  Interesting.  Bat  if  yoa  widi  In 
ahcit  from  your  andlanoe  exdamationa  of  dalinht. 
pat  on  the  *lids  a  freahlj  raptured  spon  oa 


I*  JfmMf  JficnvdvieiJ  JmihI. 


^1^,    of  the  larger  Hepaticae.    ""■■'■"■tia   Aata 
OoBioea^alu*  will  asiwv.   Tha  BTaly 
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SCIENTIFIC    ITEWa 


THE  epbemeiu  for  WoU'b  periodic  comet,  oi 
GAlcuIated  by  Dr.  Berberich,  teod*,  for 
Aug.  6,  Berlin  midnight,  B.A.  2b.  30m.  42b., 
N.  Dec.  28°  IB'6' ;  brightneM,  £'31.  From 
Edinbargh  Circular  No.  18  ire  Isam  that  Dr. 
Borberioh  calculates  the  graateBt  brightnew  will 
be  abont  20Ui  of  October. 

At  thiB  Mason  not  much  ohservatioQal  work 
can  ba  dons ;  but  beginnars  may  be  interested  in 
Jupiter,  wtuch  ahoiild  be  visible  to  the  naked 
e]|«  doring  Auspist,  and,  rising  soon  after  sanBet, 
will  be  aboTe  t£e  homon  all  night.  The  pUnet 
ie  in  the  eaatem  portion  of  the  sky,  a  little  south 
of  the  sqnue  of  Pegasus. 

In  the  M<mlhiy  JTaliai  of  Hie  R.A.S.,  the 
Bev.  S.  J.  Johnson,  sf  Melplash  Vicarage, 
calls  attention  to  what  may  bare  been  an  obsu- 
TBtion  of  tlie  disappeaiance  of  Titan  in  Saturn's 
shadow,  made  long  before  that  of  Dawes  in 
1862.  Ur.  Johnson  Bays  that  in  Siinooelli'B 
"  Sdentia  Edipsium,"  Vol.  IV.  p.  181,  there 
Menu  to  be  mention  of  such  a  pbenomenoa  being 
noticed  by  J.  Cssaini  in  ITIS-  The  paasage  runs 
at  loDowsr— "  rv.  Satelles  1711  die  12  Augniti 
apectante  Blanchiuo  per  hoiam  et  ampliua  non 
apparuit  ccolo  serenisaimo.  Certior  hajusmodi 
ecUpiri*  obserrata  fait  a  C.  J.  Cassino  in  quarto 
sat«Uitedie2e.Uartiian.  1715,  bor.  11." 

In  UjA'Ame  nombor  of  the  Monthly  Ifolicu 
(tha^diited  June),  Mr.  F.  MuGleao,  U.A.,  baa  a 
naS  I  ■       •       .■.',■' 


1  ezamplea  of  companttiTe  photugrapha  of 

the  metallic  and  solai  gpeotra,  in  which  he  says  : 

"""  d  the  metals  appear 


Ctiily  within  the  scope  of  astronomy,  as  our 
knowledge  of  tliem  lonns  the  basis  of  any  know- 
ledge we  poasesg  of  the  compodtion  of  the 
heavenly  bboieB.  The  ipectra  of  the  Gold  group, 
aa  far  as  the  photographs  go,  indicate  many  lines 
due  to  these  metals  not  Mtherto  obserred,  and 
tbey  also  show  some  cuiions  coincidences  between 
the  air  lines  in  the  metaUio  gpectza,  and  lines  in 

The  death  is  announced  of  Mr.  WilloaKhby 
Smith,  one  of  the  most  skilful  and  dietingnuhed 
omongit  the  early  workers  in  lubmaiine  tele- 
gi^ih; — the  real  workeia,  it  should  be  under- 
stood. _  He  was  bom  at  Yannouth  in  1S2S, 
and  died  the  other  day  at  !Eastboume  in  Ms 
sixty-f onrth  year.  Mr.  Smith  entered  the  eervice 
«[  Ulo  Giitta-Peicba  Company  in  tS4S,  and 
■nperintended  the  manufacture  and  laying  of  the 
first  submarine  cable.  In  1S61  the  company 
became  merged  in  the  Telegraph  Construction 
and  Uaint^ance  Company,  and  Mr.  Smith 
remained  with  the  company  as  chief  elactncian 
and  manager  of  the  guttapercha  works  until  hie 
retirement  through  Mling  health  in  1887.  la 
1666  he  was  electrician -in -charge  on  board  the 


completion  of  the  cable  that  had  been  lost  the 
year  before.  He  also  accompanied  several  other 
■nccessful  cable-laying  eipetutions  as  electrician- 
in-chief.  His  inventions  in  connection  with 
materials  employed  and  lystenu  of  electiic&l 
tasting  were  nnmeroua,  and  are  acknowledged  to 
have  largely  contributed  to  the  success  of  sub- 
marine telegraphy.  Mr.  Smith  was  president  of 
the  Institution  of  Electrical  Engineers  in  1SIJ3, 
before  which  society,  as  well  as  before  the  Koyal 
Institution,  he  read  many  interesting  and  vEila- 
able  papers.  Amongst  these  was  one  on  hia 
discovery  of  the  efEect  of  light  on  the  electrical 
quality  of  aelenium,  and  another  on  his  Teseorchea 
in  volta  and  magneto -electrio  induction, 

Hr.  Daniel  Mackintosh,  F.G.S.,  who  died  the 
other  day  at  an  advanced  age,  took  an  active 
part  in  the  controversies  on  the  effects  of  marine 
denudation  in  carving  out  the  featuraa  of  our 
landscape  and  other  physical  subjects.  His 
views  were  expressed  io  a  vrork  entitled  "The 
Scenery  and  Geology  of  England  and  Wales," 
illustrated  by  many  original  sketohes.  Some  of 
bia  principal  work  was  devoted  to  researches  in 
glacial  geology.  The  results  o(  a  systematic 
sorvey  of  the  direction,  limits  of  dispersion, 
and  mode  of  oreurrenca  of  erratic  blocks  and 
booldere  of  the  North.  West  of  England  and  the 
Ilast  of  Wales  (being  a  revision  of  mnnT  years' 
previous  observations  by  him),  were  published  by 
the  Geologiual  Society  of  London  in  1878.  Tie 
was  a  prolilic  wriler  and  high  authority  on 
geology,  and  in  I88G  received,  in  recognition  of 
Ai«  long  continued  setvices  to  geological  science, 


The  Gaologiati'  Association  this  year 
thur  "long  eicnision"  to  the  Yorkshirt 
from  August  3  to  B,  under  the  direction 
president,  Kev.  Prof.  J.  Blake,  M.A. 
Mesne.  J.  W.  Weodall  and  G.  W.  lorn] 
F.G.S.  Particulars  can  be  obtained  fron 
T.  IiCighton.  Lindisfame,.  St.  Julian's  ] 
road.  West  Norwood,  S.W. 

A  syllabus  of  the  lecture  on  Sands  and 
stones,  to  be  delivered  by  Ur.  Cecil  ( 
Wilson,  F.G.S.,  at  the  fourth  meeting  i 
Oxford  University  Extension  on  August  8, 
that  the  lecture  will  have  special  referei 
musical  sands,  and  will  be  iUostiated  by  : 
of  diagrams,  &c. ,  and  experiments  with  a 
sands.  A  feature  of  the  experiments  will  1 
"artificial  production  of  musical  sounds 
non  -  musical  sands. ' ' 

A  demonstration  of  Qm  preseDce  of  snsp 
matter  in  flames  has  Jnst  been  communica 
the  Royal  Society  of  Edinburgh  by  Prof.  S 
The  way  this  is  optically  proved  is  to  coi 
sunlight  on  the  flame.  The  light  is 
scattered  by  the  solid  particles  in  an  extr 
thin  layer,  both  where  the  beam  entera  the 
and  where  it  leaves  it.  It  is  polarised  i 
plane  of  reflection.  Vet  this  effect  is  not 
in  all  flames.  It  is  absent,  for  instance,  ii 
of  a  Bunsen  flame  tinged  with  burning  sc 
In  tbe  latter  case,  this  aeemstobe  due  to  tl 
that  the  sodium  is  in  the  form  of  vapour — : 
solid  particles. 

Tbe  speech  of  Mr.  Long  on  "Bk 
Patent  Feoa,"  and  the  comments  of  8 
Harcourt,  with  the  reply  of  Sit  H.  I 
Beach,  have  been  issued  in  pamphlet  fom 
will,  no  doubt,  be  extensively  read ;  but  tin 
two  sides  to  the  question.  A  pat^t  can  i 
obtained  in  this  country  for  £4,  and  ni 
further  has  to  be  paid  unul  the  expiration  < 
yeara.  It  is  possible  that  the  time  m 
extended  to  seven  years,  during  which  pc 
patented  invention  ought  to  be  successful 
worth  anytiiing.  As  to  aubseqnent  fees,  i 
be  remembetBd  that  the  public  really 
although  the  patentee  hands  the  money  c 
the  office,  whidi  cannot  be  supported  with 
and  OB  all  who  visit  the  buildings  near  Cbai 
lone  know,  there  is  much  need  of  a  larger  oS 
the  number  of  patents  iocreaees  yearly,  an<i 
is  little  room  to  spare.  The  presideut  of  the 
of  Trade  has  undertaken  to  look  into  the  i 
thoroughly  ;  but  Mr.  Leng  went  too  far  wl 
said  that  the  "library  is  a  limbo  whereinv 
soon  lose  themselves,  and  give  up  searc 
despair."  Those  who  have  had  moat  to  4 
searching  at  the  Patent  Office  know  well 
very  large  percentage  of  the  "  invent 
patented  are  utterly  worthless ;  but  the  spe 
tioDS  must  be  printed  and  stored,  and  soi 
must  pay  for  that. 

The  idea  of  the  Patent  Office  "  purcl 
inventions  of  real  utility ' '  from  poor  invc 
and  making  them  free  to  the  public,  will 
with  scarc^y  any  support  in  tms  country. 

An  official  circular  of  the  "  World's  Colu 
Exposition,  Chicago,  U.S  A.,"  has  been  i 
warning  intending  exhibitors  and  otheri 
"  numerous  irresponsible  enterprises " 
sprung  up  in  connection  with  it.  All  com 
cations  should  be  addressed  to  Director-Gi 
G.  It.  Davis. 

The  Government  of  New  South  Wal( 
abolished  the  practice  of  printing  grati 
Transactions  of  the  lioyal  Swiiety  oi  that  c 
but  has  given  an  increased  grant.  The  i 
will,  however,  lose  by  the  c^nge. 

Although  a  dedsion  has  been  given  by 
Wallace,  in  the  U.S.  Circuit  Court,  in  fav< 
the  validity  of  Edison's  patents  of  ISSO  fi 
incandeacent  lamp,  there  is  no  doubt  thi 
case  will  he  taken  to  the  Circuit  Court  of  A 
for  final  decision.  Judge  Wallace,  in  the 
of  along  judgment,  said:  "Undoubted 
improvements  that  have  been  made  in  tl 
such,  for  instance,  as  the  method  of  ele' 
carbonisation  of  the  filament,  since  Mr.  Ei 
invention,  have  been  of  great  value,  and  th 
fected  commercial  lamp  of  to-day  is  far  su 
to  the  one  which  Could  be  made  by  apply 
the  description  of  the  patent  all  tho  knof 
and  skill  then  possessed  by  those  to  whom 
more  particularly  addressed.     But,  as  w.ts  i 


Bowen,  L.  J.,  in  the  Court  of  Appeals  in 
'the  evidence  shows  that  lamps  made  solely  on 
the  patent  will  and  do  succeed,  although  subse- 
quent improvements  have  been  ingrafted  on  the 
original  design.'  It  is  impossible  to  resist  the 
conclusion  that  the  invention  of  the  slend^ 
thread  or  carbon  as  a  substitute  for  the  bumeis 

Sreviously  opened  the  path  to  the  practical  sub- 
iviaion  of  the  electric  light." 

The  International  Geographical  Congrea^ 
which  will  be  held  at  Berne  bom  tho  10th  to  ths 
14th  of  August,  will  be  attended  by  representa- 
tives of  all  the  different  countries  interested  in 
the  science  of  geography.  Among  the  subjectfr 
to  be  dealt  with  wul  be  the  elaboration  of  a  map 
of  the  earth  on  'the  scale  of  1-1,000.000,  the 
questions  of  prime  meridian,  a  universal  hoar, 
and  the  rules  to  be  observed  in  the  apelling  of 
geographical  names.  The  elaboration  of  the 
proposed  map  on  a  large  scale  is  regarded  as 
important  in  order  to  destroy  the  illusion  that  tbs 
non-European  countries  are  sufficiently  known, 
and  to  show  that  explorers  have  still  a  great  deal 
to  do.  There  will  also  be  a  geographioil  exhibi- 
tion in  connection  with  the  oongress. 

The  Wolvarhampton  Chamber  of  Commerc« 
has  received  a  oommomcation  from  the  Pod- 
master-Qeneral,  stating  that  the  Government  do- 
not  contemplate  immediately  taking  over  the 
undertakings  of  the  telephone  companies ;  but 
are  |prepared  to  establish  telephonic  exchanges 
in  centres  where  required,  snd  that  the  whole 
quution  of  telephonic  communication  is  still 
under  consideration  by  the  depaitment- 

FoT  some  years  barges,  or  rather  vessels,  known 
"  whaleliackers,"  have  been  plying  on  the 
erican  lakes,  and  recently  one  built  on  a 
larger  scale,  the  Charltt  IF.  IFtlmore,  crossed  fiom 
Cape  Breton  to  Liverpool,  occupying  14  days, 
and  bringing  a  cargo  of  25,000  burials  of  whnL 
The  Teewls  resemble  a  huge  canoe  decked  over, 
but  having  a  turret  near  the  bow  and  a  cabin  at 
the  Btem.  The  dimensions  of  the  Charkt  W. 
IFtlmort  are  given  as  length  over  all  265ft. ,  beaiD 
amidships  38ft.,  depth  of  hold  2tft.  These 
"  whalehackers,"  as  they  are  termed,  ate  built 
to  draw  as  little  vrater  as  possible,  and  carry  a 
maximum  cargo ;  they  are,  therefore,  all  hull, 
with  no  ioasts  or  sails  visible,  although  soch 
requisites  are  stowed  below  deck  for  an  emergency. 
The  engines  are  compound,  and  placed  in  the 
stam.  The  hull  is  built  entirely  of  steel,  with 
on  oval  deck,  spoon  bow,  and  no  keeL  The 
cabin  is  on  deck  astern,  but  all  entrances  to  the 
engine-room  and  hnll  aio  through  the  turrets, 
some  12ft.  or  more  in  height,  and  reached  by 
ladders,  so  that  it  the  cabin  was  washed  away 
the  sea  could  not  get  below  deck.  The  forward 
turret  contains  tbe  capstan  end  steam  winch  tor 
the  anchors.  The  engine-room  is  lighted  by 
several  series  of  small  round  glass  deck  lights 
about  lin.  in  diamoter. 

It  is  stated  that  a  steam  launch  on  tbe  Lake  of 
Zurich  is  made  entirely  of  aluminium,  and  weight 
only  about  half  as  much  as  a  boat  of  the  sams 
size  built  in  the  ordinary  way.  It  carries  eight 
persons,  and  with  a  petroleum  engine  runs  at  s 
speed  of  six  milea  an  hour.  The  aluminium  a- 
produced  by  the   electrical  method   at   Sclu£- 

The  FMographie  Ii'eict  saysi  that  Mr.  Edisoii 
bos  been  anticipated  in  bis  kmetograph  by  a  Ur. 
Hartman,  who  has  invented  what  he  rails  l 
"  zotograph,"  which  fulfils  the  same  functiou 
aa  Mr.  Edison's  apparatus,  and  was  mode  befors 
Mr.  Ediaon  applied  (or  a  patent.  It  ie  said  thil 
the  sotogiaph  wUl  aee  everything  which  com* 
within  itsronge,  and  record  the  sameaulomaticallf 
and  correctly.  Placed  in  a  car  window,  it  will 
photograph  everything  as  it  goes  along.  It  will 
also  record  the  t^bol  of  sounds  as  they  pass  by- 
It  will  record  even  the  slightest  progresriw 
movement  of  a  horse  in  its  complete  race  round 
the  track.  Uartman  claims  to  fix  motions  oa 
the  sensitive  plate  at  tbe  rate  of  50  to  100-pa 
second ;  Edison  does  not  undertake  to  recoid 
more  than  46. 

A  patent  has  been  obtained  for  froeting  or 
"obscuring"  the  glass  used  tor  IncandesMnl 
himps  by  means  of  a  solution  of  nitro- cellulose 
which  may  be  coloured — e.g.,  with. one  of  ths 
aniline  dyes. 

In  a  communication  to  the  Paris  Academy  of 
ScicncoB,  Prof.  S.  P.  Langley,  of  the  Smith- 
sonian Institution,  states  that  ba  Ilis  bsai 
can^'ing   out   some   researches    • 


JuiT  SI.  1891.  ENGMSH  MEOHANIO  AND  WORLD  OF  SOIENOB:    No.  1S7«. 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:    No.  1375. 


JuLT  31,  I86I. 


down,  till  DOW  •MKsIf  anj  tnum  ol  thair  part  sxiit- 
«MeOHitMi««>gniMd,  except  by  thegoologir' 
Ha«  (].•.,  in  theHebtidas)  KTO  th«  WNOki  of 


voleuio  moBntaint,  formariy  woa»  12,000(1.  high 
and  30  milM  wid«.  In  Hull,  itiU  higlur,  and  *.  m* 
or  two  «rld«r  in  Skje  .  .  .  ."    Mr.  Proctor  goaa 

ontoMjttatawn  onton  itiU  axirt  onUu 

in  thilr  oiigiD*l  aondiliMi,  bannn  thsy  we 
tspoaad  look  enough  to  tte  dtoodiDs  Ibran 

atanonhan  to  baoume  worn  down  Uk«  thoM 

Mitli.  Soratr  the  enter  waUi  (lattar  3229S)  would 
natDrally  fit  the  biUrton  U  wa  ■Homa  a  volcuiio 
raif^  fur  them  P  I  ihonld  Uks  vtrj  mooh  to  know 
of  any  work  when  MHna  aooomit  of  the  voit  ani«r 
noiattu  on  the  earth,  meationad  by  Mr.  Proctor  in 
the  abote  paMaga,  ooold  be  (otmd.  Thara  i*  t  - 
Mtntioa  m  them  in  GeOie'i  "  CUu-book  i 
Gedogy," 
AdalBlde,.S.A.,  June  16.  B.  F.  8. 

8HI.nr0QBATHI0AL :    SBRSHNnia. 

[S2604.] — Thx  aooompuiyiDg  drawing  of  Mei 
■eniaa  and  the  naighbaDTing  objaota  waa  made  c 
June  18,  betwem  7.30  and  10.30,  with  a  4ii 
Gng<nian  raflactor,  poww  about  180.  Thia  la  i 
«ztramaly  intereating  ngion.  HsnoDiai  has  no  pn 
iniD«at  oeotnl  mountain  1  but  I  uw  ■  noga  raniiiiig 
ttota  the  north  of  the  aaat  wall,  and  tuimiaatiDB 
near  Uia  middle ;  alao  the  eMt  part  of  the  floor  U 
mooh  daritai  than  the  mlddla.  Tea  ihadow  of  tha 
w«tt  wall  ma  nmarkablj  aran.  Thare  are  threa 
cratcn  on  tha  aart  wall,  nime  at  which  are  ihown 
on  Bas  and  Hadlan'  map.   The  laigeit  (marked 

in  tha  drawinga)  ii  a  fine  ^admen  of  aabaaqoant 
isaption  ;  the  teooad,  B,  ii  long  and  narrow,  and  br 
no  meaiu  ai  plain  ai  A,  and  the  third,  C,  leqaini. 
iteady  looUog  to  aae  it  plainly.  Uufortanatalj 
doudi  praTented  ma  from  fl'^''*^^"^  tha  drawing  c ' 
tha  mrroilDding  formatioDi ;  but  one  ol  tha  moi 
peooUar  faatoraa  u  the  bright  line  running  fioi 
we  oratar  D  right  acron  the  Mara  Hamorum. 

0.  Boberta. 

WaataAam  Woodi,  Alumhurrt-road, 

HBTBOBIC  OBBtTS. 

[32506.]— Db.  Kr.KiBEtt'B  book  leadi  to  aom 
[Mtnatliig  reaulta  ■■  ranida  the_otbiti  of  meteoi 


and  that 


It  la  a  pity  that  the 

the  ^pogiaphical  eirara  (cot  oorrectad  i 
anata)  are  Tsry  numarom.  Parhapi  aoine  one 
fntaraetad  in  tha  rabjeot  will  giTB  lu  a  onrrootod 
-  iry  in  Englieh.  I  da  nnt  think  Dr.  Kleibar'i 
I    affordi  any  fliplasstion  of  atatioaaiy  or 


fa  be  panbolie— the  late  Mr.  Prootor'a  aiplanatioi 


by  aMiguing  to  tham  rtrongly  hyparbolio  elamenta 
being  Ignored. 

One  quaitlOD  which  oomined  to  nu  wai — Do  any 
of  thaaa  mateon  fall  into  the  nu  P  Four  of  Mr. 
Danning'a  atraami  do  ao,  according  to  Dr.  Klaibar'a 
Sgnma,*{i. :  aneat4T*+  16'on  tbeTthotOotobei, 
one  at  110°  -I-  26°  on  ttie  4th  of  Deoambar,  and  two 
at  129" -H  19°  on  the  31at  and  21Ui  of  Daoambar 
lemectiiely.  It  ia  atianga,  if  tha  ortat  of  thia 
latlar  ahowar  paaaa*  through  the  idq,  that  Mr. 
Denning  ahoaMhaTeobaerred  it  twioa  at  an  interval 
of  tan  yaara ;  yet,  on  the  flrat  of  thaaa  ocoanooa 
the  panhalion  diataooe  la  given  as  DODO  and  the 
mateon  were  virtually  falling  in  atraight  linaa  into 
theann.  Such  meteora  might  have  thair  origin  in 
enlai  ejeotion,  aa  tha  lata  Mr.  Proctor  niiuntunad. 
Tha  ihowen  at  iT  -f  16°  and  110°  +  2^°  ware  only 
osoaaaen  by  Mr.  Denninr. 

Another  qaaition  ia,  Dj  ira  avar  aaa  tha  aama 
ahowar  at  Vth  nodaai'  Than  are  three  or  four 
inatancaa  in  which  it  aeema  pobabla  that  we  do. 
There  ia  a  fair  agreament  between  a  radiant  at 
20"  +  68°  on  the  30ch  of  May  and  oneatlOo°  +  11° 
on  tha  7th  of  Daoambei.  The  moat  exact  agreameat 
in  the  elamenta  v,  Q.  and  i,  however,  ocean  between 
a  radiant  at  167°  -t-  6"  on  tha  ISth  of  Februaiy  and 
oneat266°T4ronthe22ndof  Augnat;  butifthora 
ia  no  miaprint  tha  difierence  in  peiiheltoo  diatanoe 
ia  too  great  for  idantifloation.  There  ia  a  ouriouj 
inataiioa  of  two  meteor-awarma  traTalling  in  oppo- 
aita  diraotaona  along  almoat  the  aame  orbit  id  a 
ahower  (roD  29S°  +  0°  on  tha  llth  of  Augoit,  and 
one  (tom  31'  +  18°  on  tha  I2th. 

Mr.  Damiog'a  Catalogue  ia  not  wall  auited  lor 
atatiatioa,  ioamnach  aa  it  oontaina  many  determina- 
tion* of  the  aame  ahower  in  diSerent  yean.  But 
there  tie,  I  think,  as  many  npetition*  of  ahowera 
with  retrograde  aa  with  dimct  moUona,  and  therv- 
fora  the  preponderanoe  of  diraot  mationa  in  Dr. 
Kleiber'a  Uat  la  real.  It  ia  more  atrocgly  pronounced 
at  imatl  inclinatioDa,  and  apparently  in  the  caae  of 
obaarvatiooa  made  during  the  winter  halt-year. 

Another  remarkable  reaolt  ia  the  neameaa  of  the 
perihelion  to  the  node  at  which  the  meteors  are 
aaen  in  a  great  nomber  of  eaaea.  Indeed,  there  are 
more  than  70  inatancea  in  which  the  perihelion 
diatance  eiceeda  l'DO0,^e  earth  being,  of  coune, 
at  more  than  ita  mean  distance  from  the  ann  when 
the  obaervationa  were  made.  Other  remarkable 
atatiatica  confirming  thia  leault  oauld  be  aaailv  com- 
piled. 

I  noticed  in  mv  last  letter  the  limilaritf  in  some 
of  the  elemeata  between  tfaa  radiant  at  60°-f  60' 
on  tha  16th  of  Auguat  and  one  at  70"  +  66^  on  the 
22nd.    Hera  are  the  completeelemenia:— 

Ridiant.  T  Qi  i  q 
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baving  had  a 


One  of  theaa  ia  anppoaed  to  be  a  Peraaid,  and  the 

DublinI  Jul;  IS.  W.  B.  8.  Konck. 

WHAT  XSTHB  VALUB  OP  ALUmHUnir 

L3: 
it^. 

EitenaiTe  Practice''  haa  not 
againrt  aluminium  by  hii  not 
uaa  for  it.  In  ao  experience  t 
limited,  of  four  yaara,  I  hare  ae 

put  in  naa,  and  I  know  that  there  was  ademandln 
manufaototed  aiticlea  of  pare  aluminium  tar  is 
aioaaa  of  tha  lupply  not  many  montha  ago.  Untor- 
tnnataly,  all  artiolea  like  thia  one  Hr.  Traooy  qaola 
are  anonnnoaa.  We  may  be  tronbling  onnelna 
to  reply  to  a  nawapapar  reporter  who  waa  "pad- 
ding    hia  eolumna. 

Ju  the  fourth  sentence  of  the  article  :  Woidf  any 
practical  man  decide  upon  the  naaa  of  a  metal  boaa 


la  of  alnmiaiiB 


70°  + 


113-4 


a  pound"  (pig  metal,  of  conrte]  F 
the  rolling  or  drawing,  it  would  be  a  geoarona  aun 
who  would  sail  an  ounca  of  wire  or  sheet  for  2! 
oanta  (25  oanta  ia  one  shilling,  2  dole,  '25  cents  ia 
about  9a.)  Can  any  practical  man  determine  tha 
Talae  of  a  strange  metal  from  a  toi.  sample  ^  A 
practical  chemiit  could  analysa  an  OQoee,  I  kiiow. 
Jolea  Tama  uaad  an  AI  bullet  becanae  ha  knew  it 
u/cu  good.  No  practical  man  could  say,  aa  thia 
chemiat  doaa,  becaose  one  matal  oannot  rqilaoa 
iron,  or  ooppar,  or  tin,  it  ia  not  worth  per  pomid  aa 
much  aa  they.  Copper  "win  oot  laaka  paitacf 
machinery."     lacopper  worth  leu  than  14  cmtsa 

Kund"  (7d.)  ?  Bat  weare  weary  of  the  chemiat  and 
I  narrowneaa.  Alumininm  haa  sold  for  maoj 
months  at  one  dollar  a  pound  in  New  Tork.  It  u 
made  into  paoa  and  oooking  utensils,  into  orna- 
mented work,  into  buttons  and  buckles,  and  a 
targe  nnmber  of  small  articles  whioh  oonaumea  the 
pure  metal  by  the  ton.  I  know  one  firm  whosa 
ordera  are  ajwaya  for  flva  tooa  or  more.  Tha 
writer  ia  from  New  York,  and  was  in  the  alanuaima 
buiinea  there  uotil  reoentl)',  and  ia  not  wrilipE 
"bold  (and  frank)  Ilea."  What  are  "  frank  lies"? 
The  allo]>a  o(  alnminium  are  broniea  and  braaaat 
tuperior  in  ttreogth  to  any  tin  alloy,  and  at  tlis 
preaant  price  of  aluminium  these  AI  alloys  ai* 
cheaper  than  any  tin  alloys.  For  bearing  metal 
and  ralvei  a  hard,  atrong,  tough  bronze,  with 
a  guaranteed  tensile  atceogth  of  30  torn  par 
aquare  inch,  aells  in  Guglaud  at  £S6  per  too. 
A  brais  of  over  25  tone  per  square  inch  tensib 
atreugtb  which  will  forge,  and  is  tough  and  stnni; 
wbeu  forged,  aella  at  £0S  per  ton.  I  quote  thea 
prioea  and  strensths  from  a  lattar  written  with  no 
Intention  to  pablicatlon,  in  the  oonraa  of  laiai'iiwa 
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•ome  who  wet*  mislsd  bj  tha  "  Chemiit'i ' 
enev,  and  I  git*  Umn  to  jou  tiiuplj 
I  diiUke  to  bsTs  inch  ignonut  aUtemenb 
I  theaa  bf  th«  "  Chnniat."  Pore  aliunuuiin 
.  4*.  a  poond  in  Eoglaod.  Does  not  thi 
1  of  the  *11o;b  of  ■Inminiiun  make  Al  mil 
IB  valne  o(  «opp«i  t  I  think  llr.  Tnooj 
I  fsw  nnre  mem*  that  will  ituid  aM-nmy 
lum  alUif  ■  ara  ths  bMt-kiiowD  metab  toi 


will  euaUe  us  to  giTd  the  amoant  of  ninfalt, 
hnweTBr  luge  tbe  lacaiTiDg  venal  mar  be.  The 
edga  of  the  circle,  which  ia  lUUKlly  nude  of  copper 
(u  more  durable  than  iroa),  must  bs  aharp,  with 
aa  overlapping  rim  to  prevent  laindcapa  from  being 
whirled  out  ol  the  receiver,  and  oonneoted  bv  a 
■houlder  to  a  funnal,  which  directi  tha  watai  into  a 
reodver.  Thia  may  be  a  glaaa  bottle  fitted  with  a 
coib,  to  hold  the  hujoel  Snulj,  and  pievant  leakage 
between  the  oatiide  at  the  tunnel  and  the  neck  of 
tha  bottle  (tea  Fi{.  2).  A  more  oonTanient 
reoeiTn,  and  one  len  lilielf  to  ba  broken,  ii  a  ronnd 
tin  COM  ol  a  oonTeniADt  lize,  with  a  top  fitting 


a,  Julj  25. 


L.  D.  Colllna. 


HOIOQBAPHB  IH  OOLOUSS. 
'■1— WoiT  a  lot  wa  are  hearing  Joit  noa 
'  Photographi  in  Natural  Colooia"  (ae( 
:£53},  jat  what  a  little  we  are  Meing  ol  it 
afcMor  after  another  dainia  to  bare  dii- 
a  piocoia  whareb;  ths  natnial  eotonn  in  i 
us  raprodacad  (more  or  laei  oarreotl;)  [n  ■ 
iphie  print.  Yet  what  hare  than  daimi 
od  what  maj th^  lead  toF  Ian  inclined 
lat  npto  thesraaentthsiionlf  ntehaabeei 
ff  a  little  ol  that  gaa  to  man;  (ganerallj 
ptofeeun   leam   to  keep  ondet  pnanire, 

■accMB  ii  ever  obtained  in  thia  Iliie,  bow 
ill  batralvpleaaed  with  the  reniltF  Tom; 
ih  ■tarthing  after  the  •eeminglr  inpoinbU 
'wavofn^one'atima.  Aiethehondred- 

Tari«d  imilta  to  be  obtained  from  the  dlf  ■ 
tinling-p^«n  now  on  the  market  n  ver; 
7  of  onVf  eSoTti  f 

lOt  bdiera  that  it  will  am  be  paatCUe  td 
ibeantifol  wpearanee  of  a  good  platinotTpe 
olonred  pboiogTaplk,  and  1  am  certain  thai 
'  Irath  <d  rapieeeutation  goai,  at  anv  rate, 
oonld  beat  onr  praaent-daf  pnnti.  ui  laj- 
•  wOTd*  uainat  the  abaord  longing  for  ■ 
BdmotnTe,"  I  bf  no  means  mean  &  deon 
•nniw  aa  isochromatic  plates.  I  qnite  aidt 
••  who  ttj  and  gat  all  oolooia  repraaanted 
Ir  proper  dame  of  intenait;,  and  I  thinll 
nwegettoBiia,  the  nearai  we  get  to  tht 
kphie  idaal. 
nany  at  the  present  time  are  pleeaed  with  a 

photogTaph.~eTsn  with  a  well-oolouced 
'A  how  will  a  photognph  in  oolonn  evei 
rtamally,  of  oonne]  from  one  of  thess  ?  I 
to  write  this  in  the  beUaf  that  I  am  not  the 

'■ '  'dng  thni,  thoagh  I  ' 


leceiving  area  with   ounoes  and  diadimi.    To  'do 

this  we  will  suppose  ths  diameter  of  the  drcolar 
top  of  gange  to  be  4-7in. ;  thia  aquared  -  23-09. 


fnnnsl-ahaped  oorer.    In  tUs  ^_„ 

be  plaoed  a  small  tin  mngwithallp  Just  nnder  .__ 
tnnnel  lor  oonToieatlr  msainriu  small  qnaotftte* 
of  lain,  and  to  p«vant  wastage  Imm  evaporation. 
Any  oTtoflow  from  the  mag  will  be  aanght  in  the 
larger  rsosivm  (see  Kg.  3).  The  drole  of  i 
may,  of  oonrse,  ba  of  any  siiei  bat  one  i 
diameter  la  between  1  or  8in.  will  be  most  .._ 
Taniant.  Having  made  the  oliale  determine  0* 
area  by  carefnl  meaanremsot,  whicti  may  be  done 
by  the  following  formola  :  D'  x  'TBM  ■  i 
each  squan  insh  will  give  oubio  intdiaa  for  i 


SAIKTAU.. 
.]— Iir  your  imne  of  the  22nd  May,  'HI,  yon 
It  ranark  on  *'  the  eomparatiTe  naelessnsss 
ulsatios  tiom  reoorda  of  rainfall,"  and  ron 

bj  mjing"that  rainfall  varies  eonrider- 
linoomparativalysmall  araaa."  Eridsntly, 
9  mady  is  to  ganerallaa  the  reoordi,  and 
s  this  is  done,  the  less  will  be  the  fillaoy 
tarring  to  the  lainlall  of  any  particnlar 
r  qonnty.  If  nnmacona  rain-gangea  ware 
ti  throngbont  ths  oonotiy,  and  thso  bQ 
snt  to  onaoenbal  station  or  aoolstv,  what 

information  might  be  ooUsetad  tat  any 
r  disbictoroonnbysftwah^isBol  yaan, 
OS  toond  for  nang  the  tnpenbandani 
noh  fella  in  one  piut  over  anotbsr  part, 
e  lainfall  is  lass.  Information  snah  aa  this 
)  of  spedal  valna  in  onr  bu^er  eoloniaa, 

ol  the  derslonaant  of  tiaeta  of  ooonby 
nnotnowbenttUsad.  I  am  qnit«  aware  ol 
that  it  is  done  now  to  a  certaui  aztant ;  bnt 
ined  t«  think  it  ia  not  done  ao  ggoerally  aa  It 
.  With  the  hope,  therefore,  ol  aiding  some 

readers  in  a  mbet  interssting  punnit,  I 
fpoodingafsw notes  on  lain-gangee  which 
iDee  to^  Initiated, 
fall  ol  rain  is  always  msasured  in  inchea, 
re  so  made  aa  to  indioats  tha  eqoiTalent  ot 
inch  of  rain  on  the  snrfaoe  of  the  earth. 
deat  form  of  raln-ganga  is  a  sanars  or 
xtxor  jarwitbaperfeetly  flat  bottom  and 
mlar  mdes  (see  Fig.  1}.  If  the  depth  of 
•tich  a  gange  be  maaanred  after  a  fail  of 
can  asotnain  the  amount  of  rain  that  has 
the  snrlaoe  of  the  earth  in  inchea  ot  parts 


■rar^ 


r  thongh  in  one  _„ 

tarn  may  not  make  mnch  ^Serenoe,  they 
lid  to  a  very  deddederrorin  a  large  nomber 
iraments.  Evaporation  is  also  liable  in 
iDge  to  give  rise  to  errori,  and  eitrsneons 
ire  mare  easily  introdond.  The  better 
;ss  are  so  constracted  u  to  avoid  all  these 
aa  far  aa  possible,  and  depeod  only  on  the 
■try  for  the  accuracy  ot  tiui  meaaunments. 
I  may  be  a  square,  but  is  more  usually 
for  olsivsnienoe.  The  drole  muat  be 
aDdJtiai«abtheneadyealenUted,whioh 


Take  this  amount  of  water  and  poor  into  a  glaa, 
narking  it  at  ths  top  of  ths  water,  and  than 
dividing  the  interracing  space  between  this  mark 
ud  the  bottom  into  100  aqiial  parts.  This  giadoated 
;tasB  will  give  ths  rainfall  in  inohes  uid  lOOths  of 
ui  inch.  As,  howarer.  an  inch  glass  is  somewhat 
nmbenoma,  a  half- inch  glass  is  usually  sent 
int  with  a  rain-gange.  It  may,  hoirever, 
»  of  oonveaisnce  to  some  to  inaasare  with 
m  ordinary  onnee  meoiuce,  as  eradnated  glaaa 
neaanrea,  when  broken,  are  not  alwayi  easily  re- 
ilaoed ;  in  that  ease  it  wUl  be  neosssary  to  find  the 
.joirasponding  Nlatkm  between  the  oabio  tnohee  of 


^grj 


Now  it 'the  rainfall  ia  collected  daily  at  a  certam 
time  in  an  onnce  measure,  the  amount  may  easily 
be  recorded  in  iuchee  bj  rsfsrenoe  to  the  accom- 
panying table.! 


Inch. 

nic  lOoi.  .   I'OOOO 

lea.  =    -1000 

6  „    -     'SOOO 

7dr.  --'(OTC 

8  „   =    -8000 

6  „  -f -oyeo 

7  „   -    -7000 

G  „   -1-0626 

6  „   -     -6000 

4  „   -     -4000 

2  „   m    -0260 

as,,-     -3000 

1  „   -    -0126 

preparsd  for  any  larger  oirola  of  entry  by  the 
method  a*  above.  Ymz  Am 

i.isaB  A3TD  thb:vau.ookb.-ii. 

■  [32569.1— I  ;piini  I  have  committed  some  arron  ia 

my  last  letter,  of  which  yonr  printer  apparently 

DTSS  so  highly,  Uiat  he  has  added  other*  to  his 

in  the  shape  of  misprints ;  so  that  with  yonr 

parmladon,!  will  commence  this  latter  by  oorrening 

first,' 

(1)  "  Tha  Cotrntasa  of  Croie  "  will  grate  hanUy 
npon  the  ears  of  anyone  who  has  reed  "Qaenta 
Darward,"  and  will  seem  a  funny  title  for  a 
BtugODdian  lady  to  those  who  have  not;  so  I 
'"Mm  to  say  that  I  wrote  "  Croya,"  not  "Croie." 

|2)  Tour  printer's  "Tower  ol  Lifge"  has  ne 


(2)  Ton 


nee,  as  far  as  I  know ;  but,  at  all  events,  I 
Utat  the  "  Oountesa  Isabel  wi*  escaping  from 
urn  ol  Li^."  Now  for  my  own  Unndsti : — 
<1)  I  mid  that  "the  arms  mannfacture  olLIegs 
ezoeed*  that  of  Birmingham";  bnt ainoe than l£e 
moe-Ctmaol  has  been  so  kind  as  to  give  me  a  oopy 
of  his  last  report,  in  which  we  toad :— "  Lifgs  ex- 
pwtedln  ISSS  Breams  to  the  value  ot  £734,440, 
Being  £233,944  in  ezoeas  of  the  value  ot  those 
ezpimed  inlSSS";  and,  again,  "  the  Srearma  proved 
ktXi^  amount  to  more  than  donUe  those  proved 
-s._i — !.„„  m,j  ^a  naaily  donUe  those  «t 
ana  St.  Etienne  (Franoe)  together." 
w  many  thonsands  of  these  anna  have 
helped  those  idiotic  Chilians  to  massacre  each 
other  F  The  Conanl  at  the  same  time  showed 
me  a  really  beautifully  -  finished,  good-aiied 
Liige  revolver,  for  which  ha  had  paid  the 
eoonomical  sum  of  3  francs,  or  halt  a  crown  '. 
(2J  I  said  that  "the  Walloons  are  to  be  found 
chiefly  in  ths  provinces  of  Li^a  and  Limboun." 
I  meant  to  say  Li^ge  and  Namur,  but  I  believelhe 
town  ot  Hods  also,  in  Hainaut,  la  almost  entirely 
Walloon.  Belgian,  or  even  Duteb  Limbourg,  is 
almost  entirely  Flemish.  (3)  John  CocksriU  was 
not  only  an  "  English  Hedianic  "  himself,  bat  ths 
youngeatot  three  Bona  of  an  "  English  Ueohanic" — 
Wilham  C. — and  was  bom  at  Haslingden,  in  Lan- 
cadiire,  on  Aug.  3,  1790.  Tha  town  that  he 
fOQoded — for  it  was  onl;  a  village  of  800  inhabitants 
when  he  came  there — Seraicg,  has  now  31,000 
inhabitants,  chiefly  consisting  of  skilled  artisans 
and  their  families.  Is  there  aoother  Euglishmaniu 
the  whole  historf  at  ihn  wortd  who  can  sayasmuch 
as  that  for  hinueU  ?  Yet  one  can  scarcely  find  hit 
name  in  biographies.  (4)  I  liave  baan  talking, 
rinoe  esnding  my  last  letter,  with  the  Egtf  ish  yn- 
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MUDotlwrloainrrajar,  "  Sir,  mlkthtongh  tlut 
InnldiiiB,  look  »t  it,  and  than  toll  ma  how  madi 
jtm  wiU  obsrgs  for  a  oompleto  nimiy,  or  a  mtrcy 
of  tha  brickwork  or  whalavtt  I  wantF"  I  wiih 
•omabodr  wosld  ooma  baok  to  tlM  flnt  qosstaon 
h«8.    ^  B.  L.  G. 

[TU16.]— OktMMot  uid  othar  Xye  AU- 
BMttta. — Pannit  na  to  ndsr  tha  inqulrar  in  thia 
CMa  to  No.  1,  nnr  laria*,  ChaaOtrft  Sdiniarfh 
JoHnuU,  pnUiUied  Jan.  &,  18M,  paga  3.  "  Hjdio- 
^«alo  Add,  aBamed;  for  Blindnan,''  in  whieh 
yon  cao  raaa  of  a  larga  nonibar  ot  earn  tnatod  bV 
a  Dr.  Tnmtmli,  Tottanbam  Court-road,  towanb 
BUMU-tqnara,  oataiaot  bfling  namad  ai  ona  of  a 
haU-doMn  of  ne  dliordai*  whioh  that  dootor 
trealad  moouuilully.  Six  oolunn*  of  tha  book  ara 
oompiadwithtUiiDbiwt.  H.O'B. 

P'lniri]  fliiiall  Oompoima  Dysuno.—WiUi- 
gdngintotb*  labjeot  of  relallTa  TMdataooa  of 
armattna  wlra  and  aeriaa  and  ihont  ooila,  I  may 
tall  yon  pUnlj  that  It  yon  hava  connaotod  your 
" — "-' "on  ai  ihoim  in  your  flgura  lait  WMk, 


wd  at  p.  303,  No.  12B9,  Vol.  L.,  joa  wiU  narar 
gatanyonmDtatall.  Ton  will  Bnd  fnUdaaiription 
Mftamode  ol  winding  and  oonnaetinf  up  inch  an 
amatm,  Kt  pp.  M  and  S5  of  my  book,  "  Tha 
DynaBW:  How  llada  and  How  TJaad"  (■««  Sala 
Ookunn).  I  siva  hare  a  rough  outline  ot  tha  bast 
Wf  of  winding  an  eifAt  Notion  (IS  ooila)  dram 
umatnra.  Harlng  biuit  np  tha  dnim  «t  pnnohlnga 
or  WBibara,  [daoa  at  eadi  and  a  waibar  with  IS 
nojaoting  twth  or  oogs,  and  bolt  np  to  apindle. 
bran  oarefnlly  with  paralBiiad  nlk,  taps,  or  othar 
ilUQlation.  Tha  a^aaranoa  of  armMore  ihonld  ba 
ai  ihown  at  Fig.  1.    Not*  ths  nnmerali  which  indi- 

«ata  tha  oorre^MniUog  ooil  aw — ' '"  *-" — 

kc    Now,  hanng  aupportad  u 


^. 


^ 


wma  ODu,  1  ana  i',  Deguiiung  agauui  ua  lai^ouia 
tooth  abova,  and  sndmg  at  the  right-hand  tooth 
balow.    In  order  to  ba  abla  to  recogniaa  the  b^iu- 


Uudabil 


_,  it  bri  ght- coloured  »ilk  round 

aaeh  itartang  end,  leaving  the  termination  end 
nnmaiked.  Now  draw  the  tarminatiaa  end 
light  np  to  the  atarting  end,  give  it  a  twist 
twnd    It,    tad     eat    it    off,    tearing    tuffioient 


3^'  4. 


length  for  Joining 
tDDatOM  aboidd  now  preaant  the  appaaranoe 
•hown  at  Fig.  2.  Now  torn  tiia  armature  halt  a 
rarolnlloo,  ao  al  to  bdng  ooil  tpM*  2  upparmoat. 
Now  wind  Ui«  «oU  2  pradnly  aayou  did  ooil  1, 
atartiog  your  winding  against  tha  Int-hand  tooth 
aboTG,  and  eoding  ■giinat  tha  right-hand  tooth 
bdow.  Hark  in  tho  aana  manuac  as  hefora,  the 
atarting  end  with  bri^t-colonredailk,  and  aa  before, 
draw  up  the  tanmnator  to  tha  atartcr,  twiit 
togathar,  and  cut  off.  If  thii  ba«  baen  cnrrectl; 
dima,  tha  armature  ihonld  appear  aaahowD  at  Fig.  3. 
NowioooMdto  wind,  in  preoinly  liniilar  manner, 
eoll  3,  and  when  thia  ia  dona,  turn  the  armature 
over  ao  aa  to  bring  ooil  ipaoa  i  uppeniuiat,  which 
wind  and  oat  off  in  like  maimar.  By  Uiua  taming 
tha  armatora  Ihiough  half  a  rarolntion  after  wind- 
ing each  ooil  on,  although  you  alwaya  atart  against 
theleft^hand  tooth  abore,  tad  alwaya  wind  to" 


Go  entirely  round  the  armature  aa  deeoribed  above. 
When  this  hu  been  dona,  the  annatnre  will  appear 
aa  ahowa  at  Fig.  4.  Now  go  round  the  armature, 
untwist  the  wirea  of  aMtion  1,  and  join  the 
(enninatang  wire  (jt  No.  t  to  tha  beginning  wire  of 
No.  3,  the  ending  wire  of  No.  3  to  the  atarting 
wire  ot  No.  fi,  the  ending  wire  of  No.  5  to  the 
begtoniog  wire  of  No.  7,  the  taimination  ot 
No.  T  to  UiB  commeuoemsnt  of  No.  2,  the  end  ot 
No.  2  to  the  beginning  ot  No.  4,  the  t^miuation  ot 
No.  1  to  the  atutiug  wireotNo.  6,  the  end  of  No.  C 
to  the  commenCOTkant  ot  No.  8,  and  lastly,  tho  end 
ot  No.  8  to  the  starting  wire  ot  No.  1.  Thia  com- 
pletea  the  circle  ot  oonneotioua.  Now  aolder  each 
joined  pair  ot  wirea  to  ita  rsapective  commutator 
aection.  With  regard  to  your  F.M.'a,  Uuy  ara 
ooneotly  mnnd,  but  whatMc  thay  ara  ri^itly  oon- 


at  all,  whidi,  ot  oaorse,  they  should  be.  Tl 
auoe  (and  conaequently  the  amp^  tan 
series  ooila  ia  very  low  ;  it  ahould  have  tm 
0'6.  31b.  ol  No.  16  would  bavegiven  bltti 
The  shunt  coilsaretnfficiaat  for  sosmslla: 
Whan  properly  finiahad  thia  machine  di 
aboat  luO  volts  at  l,200rev>.pu' minute,  w 
than  ia  required  to  work  a  Beaumont  Itiap 
to  the  fine  gauge  of  the  anuaturo  irin,  i 
ba  aata  to  take  more  than  3  amperes  at  i 
the  machine :  otherwiaa  it  vrill  heat  eicea' 

[7t82T.]— Velooltr  of  Fine  (^sei 
denomin&tor  ol  the  traotion  for  gettii 
height  ot  the  head  ot  ohlmoey,  one  ot  th 
for  absolute  temperature  should  ba  t,  and 

[74S47.]— SluKa.— My  nidenar  taOi 
there  is  nothine  better  Uiui  bran  to  i 
these  pests.  It  3ionld  ba  itrevTsd  thick 
ol  rampart  aroond  the  part  to  be  prot 
alngfl  in  attempting  to  ctoaa  it  become  co 
the  bran,  which  sticks  all  ovar  tho 
seriously  impedes  their  powers  of  loioQ 
thay  become  au  ea^  prey  to  their  c^ 
aljle  to  diapoaa  ot  them  to  the  ducks  ai 
in  any  other  way  that  aeemeth  good  to  h 
Oajol 

[74857.]— Buhmkortf  Ooil.— Wa  ( 
maan  by  the  "Deprei  brake"  flu 
balance  method  propoead  by  M.  Uaroal  '. 
Prot.   C.   F.   Brackatt  lor    mManring  i 
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SBCmON    OF    COMPLETE    LATHB    AND    ENLABGED    SECTION    OP  "  HEADSTTOOK. 


iatu  a  disc,  whloK  is  fixed  on  t&e  mrface  of 
Ae  irerk-benoli  by  tiiree  ordinary  wood 
smnra.  This  disc  i«  fixed  flnt,  and  the  lathe 
is  BOreved  to  it  aftenraida. 

Th6  1>ed  o{  thia  lathe  ia  of  the  seotioital 
ieim  shown  in  tho  same  Ulnatnitioa  is  the 
l«iror  right-h»nd  oomer.  The  y-alot  ex- 
tesda  fram  end  to  end,  and  takes  the  heads 
ol  Ha  j^eoes  by  wbieh  the  headatooks  are 
held.  These  are  aotnally  pinched  by  means 
ef  Om  screwi,  shown  in  each  hoadatock, 
hana^  coiioal  points  which  bear  in  coire- 
qpnubag  ibomwib.    A  milled  head  aoables 


tJieee  screws  to   be  roadily   turned  by 

thumb  and  finger.    The  mandrel  heaast 

of  course,  oat  seldom  shifted;    bnt  the 


tailstook  is  slid  on  end  ofF  freqaeatly,  and  is 
fixed  anywhere  on  the  bed  to  suit  the  work 
under  operatioa. 

Between  the  two  headatooks  is  shown  the 
hand-rest  Or  T-reet.  It  is  fitted  with  a 
shoe,  which  slides  along  the  bed  in  the  same 
wvy  as  the  headstocks. 

The  tailstock,  shown  on  the  lif^t,  is  fitted 
with  a  steel  travemng  screw,  having  a 
left-handed  tlmatt.     It  ia   HttuUad  1^  ■ 


crank   handle   with 

oommonlT    seen    in  __ 

The    steel   barrel,   whioh  outim  the  soM 

centres,  has  a  meUl  bushing  in  its  h 

U  form  the  nut  for  the  traiTai 

ecrew  to  pinch  this  barrel  is 

near  the  front  end  at  the  tuUock  eaittV 

A    cap    sorewB   oa  the.  baok  «Dd  of  * 

tailstock  to  take  the  thntst  of  Qie  ti« 

screw  when   boring,  &o.,  uad  th«  _ 

fitted  against  a  skouldar  and  bdd  w  to* 

small  screw  oonfinM  end   matioB  is>B> 

oppoat«.diiMtioil. 
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The  mandrel  headatock  may  be  oomporad 
with  the  larger  drawing  wMoh  follows,  U 
better  see  the  form  of  the  mandrel  and  ib 
bearings,  &o. 

Ute  Largs  drawing  of  the  mandrel,  witt 
thseollara  and  a  portioii  of  tike  headstod 
ixating  in  seotioa,  ahom  all  the  details  ol 
tbeae  parts.  The  mandrel  drawn  imme- 
diatelj  Dalow  is  ahown  in  section,  the  draw- 
ing-inipindlebeingremoved.  All dimensioni 
oon  be  taken  from  these  drawings,  which  an 
sot  like  the  "Eeamey"  headstook  in  ererj 
partioalar. 

The  bed,  headstocke,  standard,  &a.,  can  be 
mode  of  cast  iron,  or  bronze  if  preferred. 
When  finished  they  may  be  niokel-plated, 
wiaih  makes  a  very  handsome  finish.  The 
nundral,  drawing-iu  spindle,  toilatock  barrel, 
tDmning  sorew,  ore  steel ;  and  these,  at 
vail  as  all  other  steel  ports,  should  be  ol 
good  quality  oast  steel.  The  pulley  and 
Aaad-vheel  on  drawing-in^indle  should  b« 
Tolcanite  or  hard  wood.  The  sleeve  for  the 
poUey  and  the  oen^-pieoe  for  the  hand- 
vheel  may  be  of  bronEe.  The  cape  over  the 
ooUoiB  may  be  of  bronze  or  brass. 

It  will  be  noticed  that  oil  channels  are  pro- 
Tided  in  the  collars  to  convey  the  lubricant 
all  over  the  bearing.  The  oil  is  applied  by 
lemoving  the  ontmda  cape  and  pouring  it  in 
the  holes  shown  in  the  tops  of  the  oollars, 
jnat  against  the  headatock  casting.  The 
aollara  are  made  long,  so  as  to  give  bearings 
for  the  oaps,  but  it  will  be  noticed  that  they 
ore  enlai^ed  at  their  inner  ends,  and  there- 
fore the  maodrel  does  not  bear  the  entire 
lensth  of  the  oollars.  Also  the  bore  in  the 
headstock  casting  is  enlarged  in  the  middle, 
aod  the  oollara  fit  at  the  ends  of  the  bore. 
Vhie  ia  a  simple  and  efficient  plan  for  inimring 
aminBtatightfit  near  the  middle  of  the  bore, 
Vnich  may  result  in  a  collar  being  held  near 
it*  middle,  and  yet  with  its  ends  free  to  shake 
■Jfawnys. 

The  index-peg,  shown  through  the  left- 
lutnd  upright  of  the  heodstock,  is  made  of 
■teel,  well  fitted  to  the  hole  in  casting,  aad 
IiATing  a  chequered  head  by  which  it  can 
1m  held  with  the  thnmb  and  finger.  It  it 
aliown  with  the  peg  in  a  hole,  but  it  is  with- 
drawn when  the  mandrel  is  to  be  revolved. 
^tha  dividing-plate  bos  but  one  oirole  of  holes, 
VanoUy  oonlamiog  sixty. 

^nie  slide- rest  for  this  lathe  is  next  shown, 
'fcp,  base,  side,  and  front 'views  are  given, 
aleo  a  view  of  the  base ;  all  are  drawn  to 
dtt  mna  scale.  The  lower  or  long  slide  ia 
S|in.  long,  and  the  npper  or  short  saddle  is 
3}iii.  long. 

The  base  of  the  rest  fits  on  the  shoe  shown 
"Under  the  T-reat  in  the  complete  lathe.  The 
•thinn  sorew-headfl  shown  m  the  base  hold 
"tlM  lower,  or  main,  slide  to  a  tapering  disc 
Attod  in  Uie  base  and  free  to  swivel  rotuid 
■omewhat  stiffly,  and  which  may  be  fixed  by 
tJie  pinching -screw  shown  in  tlie  front  view. 
Tb»  orank  handle  onthe  traversing  screw 
qC  the  lon^  slide  fits  both  ends,  and  may  be 
'VMd  aa  eUher  according,  as  the  main  slide  ia 
jilaoed  parallel  to  the  lathe  centres  or  at 
*sgjtt  anglee  to  them. 

The  saddle  of  the  main  slide  ia  traversed  by 
Tnwinn  of  the  nnt  fastened  to  the  saddle  by 
^wo  acrewB.  This  nut  passes  along  a  groove 
«nt  ia  the  edge  of  the  lower  slide.  The  top 
VUde  and  ita  saddle  are  shown  in  each  view. 
31i9  tool-botdcT  ia  a  peooliar  anangement ;  a 
tabs  bored  through  eccentrically,  and 
^ap»U»  of  being  rotated  in  the  pinching 
^OTJee.  affords  a  certain  amount  of  adinst- 
VUmU  tor  height.  An  |^  justable  ring,  anowu 
in  Boolioo  in  the  side  new,  ia  also  provided  to 
man  {urthar  veriacal  adjostmeut.  Those 
W^xlj  mil  acquainted  with  this  olass  of  work 
"^ipill  find  tiieee  drawings  of  the  "  Kearney  " 
Wjiile  icnti  iiilliniiiiit  In  make  ita  conatmotion 
anni.  Fatfcapa  larger  drawings  of  each 
t  Axnn  by  itself  would  be  weloomed  by 
«  woold-fae 


AKATBITB  WOEK. 

By  J.  LuKiH. 

Y\7ilY  ia  it  that  there  ia  ever  a  something 

TT  in  the  term  "amateur"  in  relation  to 
work  which  implies  imperfection.  The  word 
itself,  in  the  aenae  in  which  it  ia  now  moat 
commonly  uaed,  is  not  of  very  ancient  date, 
but  has  mainly  become  prominent  during 
the  last  halt-century.  Its  meaning,  it  need 
not  be  said,  is  "a  lover" — not  by  any 
means  a  modem  creation,  for  it  came  in  with 
Time,  and  will  last  indefinitely  beyond  it. 
Now  a  lover  is  generally  believed  to  be  ao 
enamoured  of  a  certain  object  that  he  will 
spend  any  amount  of  time,  core,  or  trouble 
upon  it,  whether  that  object  is  animate  or 
inanimate.  But  all  who  have  a  hobby  may 
be  oalled  amateurs  in  respect  to  that  hobby. 
The  President  ot  the  Eoyal  Academy  ia  aa 
mnch  an  amateur — a  lover  of  his  art — aa 
the  struggling  achoolgirl  making  har  earl' 
efforts  in  water-colour  drawing,  olthouel 
in  one  case  the  result  may  be  a  picture  need 
ing  four  or  five  figures  to  purchase  it,  and 
the  other  a  little  unlovely  paper-ataining. 
But  the  president  himaeU  was  also  a  paper- 
atainei,  NT  it  is  only  in  a  limited  aenae  that 
wecansay  ofanartiat  "^mcifur,  non_/W,"and 
under  certain  circunutanccs  that  same  pre- 
sident would  have  remained  an  amateur. 
How  happens  it  that  he  did  not  so  remain  ' 
Simply  because  he  loved  art  so  well  that  b( 
gave  up  all  else  to  pursue  it.  Pencil,  chalk, 
or  brush  was  ever  in  his  hand  under  the 
guidance  of  able  and  experienced  teachers 
until  he  became  a  master  in  the  interpreta- 
tion of  nature's  handiwork. 

To  an  eye  capable  ot  appreciating  subtle 
quolitiea  of  form  and  colour,  there  is  no 
hesitation  in  deciding  upon  the  gen  uineneas  of 
the  work  of  a  tramea  artist.  There  is  ' 
decision  in  every  stroke  of  the  brush,  and 
every  tint  and  gradation  of  colour,  which 
the  hesifatine  h^d  of  the  amateur  artiat  foils 
to  attain.  This  dedsion  is  not  in  itself  a 
gift :  it  ia  the  remit  of  downright  hard, 
ceaseless,  painstaking  work,  by  which  only 
the  eye  is  trained  to  perceive,  and  the  hand 
to  execute.  This  work  it  is  next  to  impos- 
sible to  carry  out  if  art  is  oul^  taken  up  ai 
amnaement,  while  some  exacting  business  oi 
trade  demands  the  chief  houra  of  the  work. 
ing  day.  There  is  not  sufficient  time  avail- 
able. The  hand  is  too  often  fatigued  by 
Tianiial  labour  before  the  pencil  or  brush 
can  be  assumed.  The  attention  is  divided 
between  the  bread-winning  pursuit  and  the 
i.rt,  which  of  sheer  necessity  becomes  a 
recreoldon,  and  not  the  work  of  life.  The 
aeceaeary  reault  is  that  the  would-be  artiat 
rails  into  the  position  ot  an  amateur,  and 
that  distreaaing  title  is  stamped  only  too 
evidently  upon  his  work.  There  is  also 
uiother  amateur  artist  who  ought  to  do 
better,  because  he  has  private  means  and 
tmple  leisure;  but  here  again  amusement 
ind  recreation  take  the  place  of  serious 
jndeavour.  Qenerally  speaking,  the  dry 
mechanical  work  which  underlies  skill  is 
ihirked,  elementary  exercises  are  slurred 
>ver  aa  unneceasary,  and  whot  little  of 
nature  the  imtrained  eye  discovers,  the  hand 
Faila  to  execute. 

We  may  gather  from  art  education  and 
ts  exocting  requirements,  the  difierenoe  in 
lU  coses  between  the  work  ot  amateurs  and 
professionals.  And  there  ia  one  special 
leed  which  is  suggested  by  what  has  been 
irritten  above,  and  which  applies  to  mechoni 
^  handiwork  quite  as  much  as  it  does  to 
hat  of  the  A(»demician,  viz.,  decision  of 
'orm  and  accurate  definition  of  line.  This  I 
love  attempted  to  show  can  only  be  attained 
ly  diligent  and  painstaking  elementary 
rork,  careful  and  constant  handling  of  the 
ools — whether  pencil,  brush,  chisel,  or  file — 
}y  which  the  work  ia  to  be  done.  Xow, 
>reciaion  of  form  is  just  that  point  which  the 
>rdinaTy  amateur  is  so  prone  to  neglect.  He 
loes  not  rightly  equate  up  his  work;  he 


rounds  oft  angles  that  ought  to  remain 
sharp,  files  out  hollowa  and  chamfers 
intended  to  be  ornomental,  but  which  are, 
ioatead,  decidedly  detrimental.  It  is  entirely 
an  amateurish  practice  to  get  work  approxi- 
mately correct,  and  to  "  let  it  go  at  that." 
But  if  a  Hot  is  required,  make  a  flat,  and  if 
you  cannot  do  ao  go  to  work  again,  and 
again,  and  yet  again,  till  you  can.  I  am 
not  ^>eaking  speoially  of  one  kind  of 
material,  and, it  matters  not  whether  the 
work  ia  of  wood  or  ot  meiol,  whether  plane 
and  ohisel  ore  needed,  or  file ;  but  in  no  case 
aflat  surface  a  rounded  one,  concave  »r 
convex,  and  therefore  these  forme  can- 
be  allowed  to  take  its  place.  It 
not,  indeed,  concavity  which  is  so 
to  be  feared,  but  convexity,  or  alterna- 
tion of  the  two.  A  flat  surface  bounded 
by    straight    lines    becomes     a     atarting- 

Eoint  of  measurement  in  various  directions ; 
ut  a  rounded  or  uneven  surface  entirely 
faila  to  do  thia.  You  cannot  lay  a  ruler 
upon  it  with  oert^nty  of  contost,  and  when, 
as  is  generally  needed,  the  piece  has  to  be 
drilled,  mortiaed,  or  otherwise  worked  upon. 
it  throws  out  of  correctness  all  pieces  fitted 
to  it.  Why  doea  the  amateur's  table  insist 
upon  standing  on  three  legs  instead  of  tour  !* 
Why  ia  that  wonderfully  deaigned  towel> 
hoice  awry? — simply  because  the  wood  was 
not  truly  surfaced,  and  therefore  it  was  in- 
accurately aquared,  and  consequently  the 
tenons  and  mortises  were  cut  at  indefinite 
angles,  all  probohly  different.  Aek  a  com- 
petent workman  to  square  up  an  iron  bar 
say  Ain.,  and  4in.  or  5tn.  in  length,  such  as 
would  be  needed  tor  the  shank  of  an  ecuuntric 
cutter-frame  or  drill,  and  aet  it  aide  by  sido 
with  a  similar  pieoe  done  by  the  average 
amateur.  The  e^e  at  onoo  recognises  Ihe 
difference  ^-  deoiaion  versus  hesitation, 
definite  form  versus  uncertainty.  Probably 
the  amateur's  work  ia  moat  polished,  for  the 
workman  has  paid  little  attention  to  Uiat 
kind  of  finiah.  It  con  be  addod  ultimately 
if  required ;  but  his  entire  energies  have  been 
directed  to  the  production  of  an  accurately 
faced  and  accurately  aquared  bit  of  iron 
of  a  given  length,  and  there  it  is 
The  funi&mental  principle  of  all  real  work 
is  accuracy,  whether  such  work  be  Eirtistio, 
mechanical,  or  (JarUe  princeps)  mathe- 
matical. A  very  slight  oiBturbanco  of  the 
balance  of  the  forces  of  nature  would  reault 
in  the  shipwreck  ot  innumerable  worlds, 
and  every  teacher  who  knows  his  work 
will  insist  upon  accuracy  in  that  ot  his 
pupils.  If  he  foils  in  this,  his  pupils  will 
never  rise  above  the  mediocrity  ot  amateurs^ 
nor  is  he  himself  entitled  to  any  higher  title. 
I  have  been  at  somo  pains  to  diacorer  why 
it  ia  that  amateur  wonc  is  not  more  accurate, 
and  I  hove  found  that  one  common  reason  ia 
that  the  tools  which  he  uses  are  very  rarely 
in  good  condition.  They  are  either  blunt,  or 
their  working  parte  inaccurately  aet.  Take, 
for  instance,  the  plane.  Its  name  auggeats 
what  it  ought  to  be— viz.,  a  plain,  flat  sur- 
face, capable  of  reproducing  itself  upon  the 
work  in  hand.  Supposing  the  sole  of  a 
plane  to  be  truly  level  (which  it  often  is  not), 
the  cutting  edge  needs  to  be  a  right  line 
almost  coincident  with  it;  the  amount  ot 
voriotion  from  such  coincidence  representing 
the  thickness  of  shaving  to  be  detached  from 
the  work  by  ita  traverse  over  its  surface. 
This  cannot  be  the  cose  if  the  plono-iroa 
'  I  a  curved  or  uneven  edee, 
one  part  projects  more  than  the 
other.  The  latter  fault  accounts  for 
the  fact  that,  although  a  piece  of 
wood  has  been  squared  up  with  the  aid 
of  what  ia  known  as  a  shooting-board. 
the  reault  is  inaccurate.  In  ahooting  a  mitre, 
tor  instance,  the  omoteur  often  finda  that  the. 
pieces  do  not  fit  closely  together  :  the  borel  is 
not  at  right  angles  with  the  plane  back  of 
the  strip  ot  moulding ;  and  then  comes  the 
hazordous  process  of  touching  up  the  aur- 
facee  wUh  a  ohied,  which  usually  increases 
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«  msj  rest.  After  fittiiig  Fig.  30  convctl; 
on  liie  bed-pUtfl,  it  nu  be  TSDunod,  uiil  the 
li<de*  through  which  the  itema  of  the  piUan  paea 
vuj  be  Blotted  to  the  wune  length  u  Oioie  in  the 
piece  below,  tha  tlot  being  carried  equally  on 
eudi  side  of  the  bole. 

88.— QnUe  Wli»eU. 
Theie  are  to  chaa^  the  direction  of  the  band 
from  the  horiiontal  to  the  Tertical  position,  and 
9iet  rerti.  The  wheel*  themwlvea  («,  Fig.  31) 
Otn  be  tnmed  from  {in.  biMB  rod,  and  ar«  ^in. 
wide.  The  centnl  nole  in  them  u  -Ai"-  dia- 
meter, to  run  on  steel  pins,  b,  with  hexagonal 
lieadt.  (Ja  each  aide  of  the  wheel  a  amaU  bow 
il  left  to  prevent  undae  friction,  and  the  cir- 
onnference  of  the  wheel  ia,  of  conrse,  turned 


DonpiUi 


"Bu  wheels  aie  Bappoited  b;  a  short  pillai,  i 
whieh  can  be  tamed  from  fin:  bi 
half  of  the  side  nearest  the  top  ia  c 
4lli)W  the  wheel  space  to  revolve ; 
■honU  be  taken  in  tuilling  the  hole  for  screw  b 
Bot  to  ran  the  drill  right  throagb  the  metal,  aa 
tliia  would  not  look  well.  These  pillara  are 
fastened  to  the  bed-pkte  bj  means  of  a  screw 
from  beneath. 

The  position  of  these  wheels  can  be  seen  by 
mcpeotioii  of  Figs.  32,  33,  and  31. 

28.— Small  Intennadi&ta  irheeU. 

Those  come  next  to  the  motor,  and  are 
fasteaed  together  without  a  shaft,  as  seen  at  a. 
Fig.  35.  Thev  can,  of  coarse,  be  caat  in  one 
pieoe,  or  the  large  one  a  oast  wheel,  and  the 
Msall  one  tamed  down  from  rod,  as  was 
meatioQed  in  the  case  of  the  small  wheel  on  the 
oooater- shaft.  Both  the  wheels  have  V  grooves 
in  them,  the  large  wheel  being  aboat  IJin. 
diameter  at  the  bottom  of  the  groove,  and  the 
Botil  wheel  {in.  diameter.  The  central  hole 
Qirough.both  wheels  is  Jin.  diameter,  and  flta  on 
asnpport,  i,  Sied  in  the  woodbase.  Thiasnpport 
durald  be  made  from  steel,  having  a  good 
■honlder,  /,  against  which  the  wheel  may  bear, 
and  at  the  top  a  thread,  g,  on  which  is  fitted  a 
Bfied  headed  not,  e,  to  keep  the  wheal  from  being 
Ufbsd  np.  The  lower  part  of  the  stem  has  also  a 
Oiread  cut  on  it,  H,  on  which  a  heiagooal  not,  d, 
and  washer  flL  The  length  of  the  part  b 
dopeads,  of  course,  on  the  length  of  boss  <^ 
vheeli,  and,  including  the  abort  boss  on  top  of 
■mall  wheel,  will  be  about  I'sin.  The  wheel,  of 
coarse,  tarns  on  t,  which  is  a  Sied  aupport. 

Two  pieces  of  brass  |in.  thick  are  cut  and 
slotted  like  e.  These  are  sunk  into  the  top  Bod 
bottom  of  the  wood  base,  so  th&t  their  smfaces 
■hall  be  Bush  with  the  top  and  bottom  of  the 
wood,  aad  in  each  a  position  that  the  centre 
of  the  slot  shall  coincide  with  the  line  joimDg  the 
two  ceatral  pillars,  the  length  of  slot  being  at 
tight  aogtes  to  this  line,  and,  of  course,  in  the 
centre  of  the  bourd.  An  elevation  of  these  wheels 
mounted  on  their  anpport  fixed  in  Uie  base  is 
shown  in  Fig.  32,  at  A. 

The  slots,  lioth  in  the  monntings  of  this  wheel 
apd  that  of  the  counter- abaft,  are  intended  to 
admit  of  the  tightening  of  the  driving-bands. 

Fig.  36  ia  a  pkn  of  the  bed-plate  of  electro- 
motor, and  will  be  referred  to  in  the  next  article. 
It  is  m^e  from  }ia.  brass,  the  distance  between 
the  date  being  the  same  as  in  6,  Fig.  23  ;  in  fact,  il 
is  tfaaimili  o(  thut  piece,  with  the  addition  of  two 
ears  or  projections  on  ea«h  aide,  in  the  centre  of 
which  holes  are  tapped  with  ]\in.  threads. 


PITTIHG.-I. 
"  Tj^NGINE-FITriNa  "  is  the  asaal  term  by 

Jji  which  this  branch  of  engineering  is 
deaoted.  I  prefer,  however,  to  make  Qse  of  the 
title  above  because  the  term  "engine  "  fitting  ia 
of  too  apuciiJ  a  character.  It  might  coavey  the 
imprasaion  that  fitten  have  to  do  only  or 
chiefly  with  the  constmctJon  of  engines — a  too 
entirely  narrow  osaiunption.  The  range  of  their 
taslis  is  as  wide  as  the  general  practice  of 
engineering  itself,  and  although  there  are 
nnmVera  oT  men  who  are  trained  m,  or  who  fall 
into  apccial  grooves  of  work,  the  general  practice, 
■ad  not  special  exceptions  of  the  trade,  mast  be 
oonaidered  in  the  artiolea  to  foUow. 

In  this  introductory  paper  I  shall  only  en- 
deavonr  to  give  an  answer  to  two  qoMiou : — 


"How   is   the    fitter 

i  broadest  sense, '  includes  the 
if  &e  various  portions  of  whicha  mechanitm 
iposed.  It  embraces  more  or  less  of  the 
inary  preparation  of  parts,  as  well  as  their 
oent  anion.  It  also  embraces  the  repair 
jconstmctien  of  all  classes  of  engineer's 
It  inclndet  the  smallen  and  moat  delicate 
aes  and  models,  and  the  largest  and  moat 
lol  sngiaes,  cnuiee,  and  pumps,  and  all  the 
nd  and  one  (onns  in  which  mechaniam 
It  embraces  the  msnipnlstion  of  all  the 
,n  mstals  and  allovs,  together  with  a  prac- 
mowledge  of  Hieir  propertisa  and  special 

A  rough  and  ready  knowledge  of  approxi- 
itrength*  61  ropeSr chains,  and  beams;  a 
lea  of  the  best  methods  of  slinging  and 
ig  heavy  castings,  foraings,  and  puts  of 
lery:  and  good  working  ideas  of  the 
;  and  properties,  and  behaviour  of  water, 

gas,  and  air.  'Fhe  practice  of  fitting  pro- 
«■  gixid  physical  health,  able  to  stand  the 
les  of  outdoor  winter  temperature,  the 
ing  heat  of  summer,  and  the  close  atmo- 
<  of  boiler  sheds   and   stoke-holds,  for  a 

f  fitter  never  knows  where  he  may  be  sent 
at  an  hoar' a  notice.  In  short,  the  fitter 
aa  the  visible  embodiment  of  the  true 
>er.  The  wprk  of  the  draugbteman,  the 
a  maker,  the  boiler  maker,  smith,  and 
il  of  a  sectional  character.  Not  until 
«d  paita  come  into  the  fitter's  hands  does  a 
nism  asatune  complete  and  imposing  form. 


1  of  by  chisel,  file,  and  scrape  ;   so  making 

fitter  vary  often  little  more  than  a  mare 
niual  erector  who  throws  the  parts  to- 
Hence  good  general  hands  are  not 
sily  obtainable  as  formerly.  This  is 
il  common  to  many  other  occupations 
9.     It,    however,    afFords    a  reasoa    why 

men  should  strive  hard  to  quality  thera- 
as  good  all-roiuid  hands,  rather  than  as 
pecialists. 

I  are  fitters  truned? — usu^ly  by  apending 
r  seven  years  in  a  workshop,  either  as 
itices  or  as  non- indentured  lads.  But 
dnd  of  fitten  they  will  be  depends  on  the 
f  shop  and — thtunselvee.  Tuns  is  almost 
tely  wasted  in  a  speoialiBed  shop  where 
ne  class  of  work  is  done.     It  is  of  no  use 

lad  to  be  everlastingly  doing  one  task, 
lis  is  what  falls  to  his  luck  in  many  shopa. 
ts  should    eschew   the  big  shope  with  a 

and  put  their  lads  in  the  roughest  little 
d  country  shops,  if  they  want  them  to 
'  a  general  knowledge  of  the  trade.  lu 
places,  they  will  have  to  turn  their  hands 
kinds  of  miscellaneous  tasks — the  best 
ig,  after  all,  that  a  lad  can  have.  It 
lot  matter  a  bit  if  they  remain  ignorant  of 

modem  machine  processes,  it  they  are 
[tainted  with  the  modem  labour-saving 
aee, — if  thev  miss  the  routine  work  of  the 
ctories.  All  this  will  be  learned  by-and- 
Sut  they  will  leam  what  is  of  immensely 
r  value  in  the  early  years  of  life, — they 
scome  skilfol  with  chisel  and  file,  perhaps 
be  and  forge,  quick  at  scheming  dodges, 
ady  at  hurried  repairs,  and  genet^y  con- 
it  with  engines  of  various  kinds,  pumps 
uill-work,  machines,  many  snd  various, 
lated  and  modem.  That  country  training 
e  better  than  many  books,  and  it  will  leave 
usable  impressions  gathered  during  the 
mproasionable  perioa  of  life, 
er  such  an  apprenticeship,  a  lad  can  become 
t  what  he  chooses.  With  power  to  move 
jhop  to  shop — eyes  open  and  hands  alert — 
suit  will  be  that  in  a  veiy  few  years 
rill  come  amiss  to  him. 
regards  the  proapeots  of  the  trade; — 1 

^of  fitters'  wages  ia  about  the  same  as  t 

other  branchesof  engineering.     According 
Wet,  they  will  range  from  28b.  or  30a.  to 
But  a  fitter  has,  I  Uinb,  better  chani^ 
a  the  whole  than  others.    A  laigs  p: 
n  of  the  men  work  by  the  piece,  and 
tae  their  earnings.      They  ore  in  frequ 
id  on  foreign   stations  and  railways  and 
;   works,   where  they  secure  high  wages, 
if  huabinded  for  a  few  yean,  are  sufficient 
der  them  independent  for  life.     Moat  of 
rorks  managen  I  have  known  have  been 
As  trades  go,  therefore,  fitting  is  one  of 
■at — at  least,  tor  the  man  whose  training 


has  been  that  of  a  general  shop,  and  not  that  «f 
spedal  shop  or  department. 
I  have  been  ratler  iotereatad  lately  in  the 
letters  that  have  been  appearing  in  a  cooten- 
potary  on  "  How  to  beoome  an  Engineer-"  It 
seem*  pitiable  that  bd  many  yonng  men  with 
energy,  book,  and  college  Isamtng  should  fpead 
BO  many  fruitless  years  in  the  hope  of  gaining 
some  appointment  worth  perhapa  do  more  than 
from  £2  to  £i  a  week.  To  think  that  after  sevsi 
eight  or  ten  yean  of  proparation  young  men 
„juld  be  waiting  in  eager  expectation-awaiting 
wUh  heart- sickening  dsteired  hope  for  an 
"appointment,"  straggling  among  booim  «c 
hundreds  of  applicants  for  &eir  one  poor  chsnes 
of  engagement  1  To  inch  I  would  wy  :  "  Dco't 
bother  abont  an  appointment,"  but  qualify  year- 
selves  to  get  a  "  job  "  as  a  working  fitter.  Too 
can  always  get  bread -and- cheese  at  that,  if  yot 
give  as  much  energy  to  it  as  yon  givo  to  the 
technical  side  of  the  business."  I  say,  and  My 
it  deliberately,  that  a  good  fitter  need  nova  bs 
out  of  work  lor  a  single  week.  The  empkiyn 
want  him  quite  as  much  as  be  oeedi  them-  I 
might  say  much  the  same  of  any  other  brandli  of 
engineering;  but  I  am  specially  writing  of 
fitting. 

Now,  I  cannot  teach  fitten'  work.  Ke 
written  articles  can  acoompliah  that.  But  wist 
aid  can  be  afforded  by  written  deacriptioti  I  hopi 
to  give.  Having  be^  among  fitter*  and  fitters 
work  throughout  the  whole  of  my  workjng  \ii»,  I 
propose  to  not  down  those  matten  which  aielo 
my  mind  of  the  moat  fundamental,  elesnentary, 
nd  important  character.  And  I  ahall  sapposi 
ay  readers  for  the  most  part  to  conmst  of  ^- 
prentices,  and  of  those  skilfal  amateur*  who  han 
lacked  the  set  training  of  the  ahops,  bat  whs 
ionstitute  so  large  a  section  of  our  mapn. 

J.  H. 
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Ohapter  XII.— Booka  and  KlnaiBla. 

iN  the  preoe^g  chapter  the  earning  power 
of  ioebergs,  as  well  as  that  of  glacurs,  wu 
meutiooed.  Fig.  33  will  serve  to  ihow  how  an 
iceberg  may  transport  masses  of  rook,  and,  mat- 
ing, let  them  fall  at  plaoes  far  from  their  point 
ot  origin.  To  the  like  action  of  gtaoieis,  as  we 
'  ive  leen,  the  phenomena  of  perchad  blocka  an 

Fi^re  34  represents  one  of  the  railed  beaches 
mentioned  at  the  end  of  Chapter  XI. 

Thus  far  we  have  defined  Geology,  con- 
lidered  some  ot  the  moat  important  terms  used  ia 
the  science,  and  stadied  the  most  important  li 
the  geological  agents.  Now  that  theae  matt«> 
of  general  moment  have  been  dealt  with,  we  si« 
in  a  position  to  deal  with  matters  of  detail.  W« 
can  pass  to  the  study  of  tiie  rocks  that  make  np 
the  crust  of  the  earth,  and  to  their  arrangoDlwl 
in  a  series  ot  successive  toimations- 

And  first,  the  rocx«. 

A  rock  has  already  been  defined  as  a  cvi- 
stituent  of  the  crust  of  the  earth.  We  have  nd* 
to  see  what  are  the  different  kinds  of  rocks,  ami 
to  attempt  to  group  or  classify  them.  In  any 
such  attempt  at  classification,  whether  it  ii  « 
rocks  or  of  plants,  or  of  animals,  the  student  miri 
always  bear  in  mind  that  all  "lasiiifiratlffii  ii 
artificial,  and  is  not  nataial.  Groupings  aad 
definitions  of  the  objects  of  Natore  are  very  oss- 
ful  to  tiie  student,  tor  mere  purposea  of  remsa- 
brance.  But  the  nsefulnen  u  apt  to  becomes 
dimger,  unlets  the  student  keep*  constantly  ■■ 
mind  the  tact  that  theae  diviaioiis  and  dasBflca- 
tions  are  of  man's  making,  not  ot  Nature's. 

That  which  was  written  in  my  "  Botany  fv 
Students"    may  with   advantage    be   i        '  ' 
here.      "  Classification    "     ""■    -— — 
[minetalsor]  plants  or  ani  .._  . 

BO  that  in  our  artificial  tables  of  clawiBcatwa 
similar  [minerals,  similar]  plants  and  simiUr 
animals  may  be  found  side  t>^  side.  Such  tabka 
and  such  placing  of  [non-livmg  or]  living  thinga 
in  kingdoms,  omera,  species,  and  aa  fi^th,  an 
artificial,  in  this  sense.  Strictly  speaking,  no 
such  groups  or  groupings  exist  in  nators.  But, 
for  convenience'  sake,  we  group  the  bodiea  tkit 
we  see  around  us  into  the  mineral,  the  Tegetatal^ 
the  nT^imal  'kingdoms,'  and  into  sabdiviaiiiaaof 
these.  No  such  divisions  actually  occur  in  lb* 
great  world  of  things-  The  dividona  an  piO*, 
bat  convenient,  conventions." 

Bocks  aia  nude  up  of  ms  or  man  miwwl* 


the    arranging  ot 


Auo.  7,  1891. 


ENGLISH  MBOHANIO  AND  WOULD'  OF 


Ori:   No.  iqjfi^ 


=9- 


Fia.  33. 


The  well-known  rock,  granite,  e.g.,  is  made  np 
of  three  minerals,  quartz,  felspur,  and  mica. 
And  minerals  are  made  up  of  one  or  more 
chemical  sabstances.  Qaartz,"e.g.,  is  made  up 
of  silicon  dioxide  or  silica  (SiO,).  Fels^  and 
mica  are  salts  of  certain  metfds,  rilicates,  m  fact, 
of  some  or  all  of  the  following:  potassium  or 
lodiam,  aluminium,  magnesium.  And  these 
chemical  substances  are  made  up  of  one  or  more 
chemical  elements.  Silicon  dioxide,  e.g.,  is  made 
up  of  the  two  chemical  elements,  silicon  (Si)  and 
«rjgen(0). 

To  use  an  illustration  that  must  not,  however, 
he  strained  too  far,  rocks  consist  of  minerals,  as 
sentences  consist  of  words.  lAlnends  consist  of 
ohemioal  substances,  as  words  consist  of  syllables. 
These  chemical  substances  consist  of  elements,  as 
syllables  consist  of  letters.  And  just  as,  occa- 
iumallj,  a  sentence  maj  consist  of  a  single  word, 
so  a  rock  may  consist  of  a  single  minend.  So, 
also,  as  a  word  may  be  a  monosyllable,  a  mineral 
may  consist  of  only  one  chemical  substance ;  and 
as  a  syllable  may  be  of  one  letter  alone,  the 
chemical  substance  may  consist  only  of  one 
diemical  element.  Graphite  or  plumbago,  the 
hlacklead  of  pendls,  is  a  case  in  point.  Graphite 
is  a  rock  of  one  mineral,  of  one  chemical  sub- 
stance, of  one  chemical  element— carbon  (C). 

Ytom  that  which  has  been  said,  it  is  dear  that 
any  study  and  account  of  the  rocks  that  make  up 
the  crust  of  the  earth  inrolve  a  certain  amount 
of  chemical  detaiL  Indeed,  the  student  of 
geology  ought,  strictly  speaking,  to  be  a  student 
of  chtfmistry  first,  just  as  the  student  of  chemistry 
should  have  mastered  the  elements  of  mechanics, 
and  the  student  of  mechanics,  in  his  turn,  should 
hare  mastered  geometry  and  algebra.  As,  un- 
fortunately, this  ideal  succession  of  study  is 
nrely'  reaused  in  individual  cases,  and  as  many 
of  US' become  interested  in  and  begin  the  study 
of  geology  without  any  preliminary  chemical 
tnining,  a  few  notes  are  now  given  which,  it  is 
hoped,  may  make  the  study  of  rocks  and  minerals 
more  easy  and  more  complete. 

As  far  as  we  know,  our  earth,  and,  for  the 
matter  of  that,  the  planets  of  the  solar  system 
generally,  are  made  up  of  some  68  chemical 
elements  or  nmple  booies,  none  of  whic^  has 
thus  far  been  decomposed  into  vet  simpler 
bodies.  Each  of  these  elements  is,  for  brevity's 
sake,  represented  by  a  symbol,  consisting  of  one 
letter,  or  in  some  cases  of  two  letters.  The 
student  of  geology  is  strongly  advised  to  get  into 
tke  habit  causing  these  sym  Dels  for  the  elements. 
If  no  other  advantage  follows,  that  of  saving  of 
time  does. 

The  si^-eight  elements  are  artificially 
separated  into  metals  and  non-metals.  The 
mintnls,  iron,  gold,  e.g.,  some  fifty- three  in 
nttmher,  ara  generally  solid,  heavy,  bright,  bad 
Qondootors  of  heat  and  electricity,  and  can  be 
drawn  out  into  wire,  and  hammered  out  into  thin 
jdates  fmalleaUe).  Ihteoyl  lead ;  malleus,  a  hammer. 
ThjBfirteen  non-metals,  oxygen,  hydrogen,  e.g., 
sate  generaUy  ffases  or  liquids,  uffht,  without 
lustre,  had  conductors  of  heat  ana  electricity, 
not  ductile,  not  maUeaUe. 

How  artificial  even  such  a  broad  division  as 
iiiii  is  may  he  seen  from  the  facts  that  (1)  every 
QM  of  the  above  qualifications  of  a  metal  or  of 
a  son-metal  fails  in  particular  oases ;  (2)  there 
SBBS  three  of  the  non-metals  that  are  often  classed 
wtth  metals,  and  axe  oertainlr  transition  forms 
brtween  the  two  groups ;  (3)  hydrogen,  apparently 
t&e  most  non-mnaQic  ci  non-metals,  is  probably 
4'^|0tsl  in  its  most  easeous  form. 

'  ji*eftQnately  for  the  geologist,  only  some  16  of 
tlje 'fig  elements  enter  to  any  extent  into  the 
fhpmstinn  of  the  rocks  of  the  crust  of  the  earth. 
IJbavare: — 

iwsrau:    AurxDixTTM    (Al),    oalcivx    (Ca), 

(Ifg),   YOTASsixTK    fK   for  kahum, 

name    for    potassium),    sodivm   (Na, 

imi,  another  name  for  sodium),  iron  (Fe, 

y,  BAtnganese  (Mn),  barium  (Ba). 


XON-MBTALS:      OXYOEN      (0),       BILICOX       (Si), 

CARBON  (C),  sulphur  (S),  hjorogen  (H),  chlorine 
(CI),  phosphorus  (P),  fluorine  (F). 

According  to  Prof.  Archibald  Geikie,  99  per 
cent,  of  the  rocks  that  make  up  the  crust  of  the 
earth  consists  of  these  16  elements:  gold  (Au, 
aurum),  silver  (Ag,  argentum),  copper  (Cu, 
cuprum),  tin  (Sn,  stonnuio^,  lead(Pb,  plumbum], 
and  other  even  rarer  metals  making  up  the  odd 
1  per  cent.  Further,  97  out  of  the  99  per  cent, 
is  furnished  by  the  six  metals  and  the  tluree  non- 
metals  whose  names  in  the  above  list  are  in 
capital  letters. 

A  chemical  compound  is  a  substance  resulting 
from  the  chemical  union  of  two  or  more 
elements  with  a  change  of  properties — ^thatis, 
the  chemical  compoimd  has  properties  that  are 
not  those  of  its  constituents.  Ice,  water,  and 
steam,  e.g.,  are  all  one  and  the  same  diemical 
compound  of  the  two  elements,  hydrogen  and 
oxygen,  in  the  proportion  oi  two  atoms  of 
hydroffon  te  one  atom  of  oxygen.  11,0  is  the 
symbol  for  this  compound — ^hycuogen  oxide.  In 
any  one  of  its  three  forms — the  solid  ice,  the 
liquid  water,  the  gas  steam — ^hydrogen  oxide 
has  properties  quite  other  than  &ose  of  either 
hydrogen  or  oxygen. 

On  the  other  hand,  a  mixture  is  the  result  of 
the  mere  mechanical  commingling,  without  any 
chemical  union,  of  two  or  more  bodies,  with- 
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out  any  change  of  properties — that  is,  a 
mechamcal  mixture  has  properties  that  are  those 
of  its  constituents,  and  could  be  predicated  from 
those  of  its  constituents.  The  air,  already 
considered  in  an  earlier  chaptw,  is  a 
mechanical  mixture  of  certain  elements  (nitrogen 
and  oxyffen)  and  certain  compounds  (carbon 
dioxide,  hydrogen  oxide,  &c.^.  Most  of  the 
rocks  entenng  mto  the  composition  of  the  crust 
of  the  earth  are  mechanical  mixtures  of  two  or 
more  minerals.  Granite,  the  example  given 
above,  is  a  mixture  of  quartz,  felspar,  and  mica, 
and  has  the  properties  of  its  three  constituents. 
Each  of  them,  on  the  other  hand,  is  a  chemical 
compound.  Quartz,  e.g.,  has  neither  the  pro- 
perties of  silicon  nor  the  properties  of  oxygen, 
although  its  symbol  is  SiOs.  ^  ' 

Let  us  turn  and  confine  our  attention  now  to 
chemical  compounds  and  their  naming.  Ob- 
viously, the  simplest  chemical  compound  must 
consist  of  two  elements  and  of  one  atom  of  each 
element.  An  example  is  calcium  oxide  or  lime, 
CaO,  p.  352.  Carbon  dioxide  (CO9)  and  sUicon 
dioxide  (SiOa)  are  as  simple  in  that  they  onlv 
contain  two  dements ;  but  they  are  thus  much 
more  complex  that  each  of  them  contains^  two 
atoms  of  one  of  the  dements— oxysen,  to  wit. 

A  compound  of  two  elements  only,  no  matter 
what  is  Uie  number  of  atoms  of  dther  of  the 
elements,  is  always  named  after  the  manner  of 
the  two  examples  just  given.  The  ending 
<*ide**  is  invariably  employed.  Thus  NaCl 
represents  sodium  chloride,  rock  salt,  and 
common  table  salt ;  CaF,  1  represents  oddum 
fiuoride  or  fluor  spar ;  FeS^  iron  disulphide  or 
iron  pyrites ;  PbS,  lead  sulphide,  the  ore  galena. 

A  compound  of  three  dements  has  forits  n^e- 
ending  not  *4de,"  but  *«ite"  or  **ate."  Tor 


the  geolo^;ist,  the  latter  ending  is  the  only  one 
of  importsnce.  Of  the  three  demen^  entering 
into  these  ternary  compounds,  one  is  almost 
always  oxygen.  OaCOs,  o-?-*  ^  ^®  symbol  of ' 
caldum  carK>nate  (p.  362) ;  CaSO^  is  that  of  oaldum 
sulphate ;  K^SiO,  is  that  of  potasdum  silicate. 

With  these  preliminary  notes,  and  with  the 
constant  giving  of  the  true  chemical  name  of  the 
rock  constituents  that  may  be  mentioned,  and 
the  equally  constant  use  of  the  chemical  symbols 
of  all  chemical  substances  mentioned,  I  think  the 
student  will  be  able  to  master  the  necessary 
chemistry  of  the  rooks. 

The  best  plan  will  be  to  ^ve  a  brief  account  of 
the  chief  rock-forming  minerals,  and  then  to 
give  a  brief  account  of  the  chief  rocks  and 
attempt  to  classify  them.  But  before  doing  this, 
let  me,  once  again,  insist  upon  the  absolute 
necesdty  of  this  p^  of  the  work  being  con- 
ducted hand-in-hand  with  practical  work.  If 
the  student  is  now  goin^  to  read  about  minerals 
and  rocks,  without  seeing,  touching,  handUng, 
smelling,  and  tasting  thraa,  his  labour  will  be, 
in  the  main,  labour  in  vain.  One  of  two  things, 
at  least,  he  must  do,  and,  if  posuble,  both  df 
them.  (1)  Have  his  own  collection  of  the  more 
ordinary  and  frequent  minerals  and  rocks. 
(2)  Getaocess  to  a  complete  geological  collection. 
>Vhen  he  is  reading  of  quartz,  or  granite,  or 
limestone,  he  mutt  see  that  of  which  he  reads. 
This  premised  and  insisted  upon  as  an  absolute 
condition  of  real  work,  let  us  next  see  what  are 
the  most  important  minerals. 

Minerals. 

They  may  be  grouped  as  elements,  ''ides** 
(of  two  elements)  and  ''  ates  "  (of  three  or  more 
elements). 

(1)  Elements.— Onlj  three  of  the  dieinical 
dements  or  simple  bodies  enter  '* native"  (ie., 
uncomblned)  into  the  compodtion  of  rocks.  They 
are  carbon  (C)  in  the  form  of  graphite,  already 
mentioned ;  sulphur  (S),  and  iron  (Fe). 

(2)  '*  Ides.  "—The  commonest  of  these  com- 
pounds among  the  minerals  are  the  oxides.  Of 
these,  silicon  dioxide  (SiOj)  is  the  most  oommon. 
It  appears  as  quurtz,  its  purest,  crystalline  form, 
fiint,  opaL 

Then  follow  the  iron  oxides,  some  of  wh&oh 
are  valuable  ores.  Red  haematite  is  a  oompomd 
of  formula  Fe,Os.  Brown  hsematite  is  a  oesa- 
pound  of  formula  2Fe,0„  3H,0.  aifM  (haima),. 
blood.  -  Magnetite,  the  magnetic  ore  of  iron,  or 
the  lodestone,  has  formula  Fe,04. 

Still  amongst  the  ''  ides  **  rank  caleiom 
fluoride  (CaF^t  fiuor  spar,  sodium  chloride 
(NaOl),  common  or  rock  salt,  and  the  many 
metallic  sulphides  that  are  in  several  cases  tks 
chief  ores  of  the  particular  metal  they  contain. 
Galena,  or  lead  sulphide,  has  been  mentioned ; 
cinnabar,  or  mercury  sulphide  (HgS),  and  blende 
or  zinc  sulphide  (ZnS)  are  two  other  examples. 

(3)  « Ates.*'— First  amongst  these  rank  the 
silicates,i.e.,  compounds  of  silicon  and  oxygen  with 
one  or  more  metals.  The  various  kinds  of  fdmr, 
e.g.,  are  silicates  of  potassium  (K)  or  sodOnm 
(Na)  and  aluminium  TAl).  The  various  kinds  of 
micas  are  silicates  at  potasdum  or  sodium  and 
mag^edum. 

The  carbonates  come  next,  and  are  compounds 
of  carbon  and  oxygen  with  one  or  more  metals. 
Oaldum  carbonate  (OaCO,)  in  its  various  forms 
of  Iceland  spar,  limestone,  marble ;  and  dolomite^ 
a  carbonate  of  caldum  and  magnedum,  named 
after  the  French  geologist  jDolomieu,  are 
examples. 

Finally,  the  sulphates  are  compounds  of 
sulphur  and  oxygen  with  one  or  more  metals. 
The  most  frequent  examples  are  caldun  sulphate 
(CaSO J  in  its  forms  of  gypaum  and  alabaster ; 
alum,  a  sulphate  of  potassium  (K)  and 
aluminium  (Al),  and  barium  sulphate  (BuSOJ. 

In  our  next  diapter  we  shall  show  how  these, 
the  most  important  minerals,  and  others  of  less 
importance  and  frequency  are  blended  mechani- 
cally together  and  form  rocks. 


JOHHSOH  AJTB  SONS'  IlKPBOTID 
SITTDENTS'  MlCaOSCOPl. 

IN  the  engraving  annexed  we  Ohistrate  Jw* 
new  students'  microscope,  devised  by  Mr.i' 
T.  T.  Johnson,  so  favourably  commented  on  bM: 
m^  meeting  of  tiie  Royal  Miorosoopkal  Sedety^ 
(see  p.  379).  The  mierosoope  is  mannfMAxiw 
by  W.  Johnson  and  Sons,  of  Tottenham  Oourt- 
road,  and  is  especially  dedgned  for  high  power 
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woik  Mkd  bkoteriologr,  or  oUur  work  in  whicli 
»  MAataga  oaodeiiMr  ii  leqnired.  The  ipedal 
fNfainiithenMot  k  aarew  morement,  inaMdol 
imok  and  piaion,  to  a^tut  the  nilMtige  curyin^ 

of  the  bearingi  of  tha  (abitttge  aad  tMljneM,  ia 
■otnatodlya  "milledhaad,"pn)JM^iigiliriitl7, 
St  Vhown  nt  At  and  ""^i?!—  Uio  maiupnluor  to 
'  town  tiie  lalMtue  withont  any  risk  ol 
the  minor  or  dlMmnginf  any  of  ths 

jage  fit^gi,    which    "aoodenta"  often 

haifw  where   it  ii  neoe— aiy  to  feel  for  the 


■on  ha*  bsMi  ihlolng  k>  ai  to  prodaoe  a  tnilliant 
apeotmm,  he  will  find  that  ha  will  have  obtained 
a  aegatim  image  of  the  ■poctnim  on  the  aeniitiBBd 
paper,  hnt  very  diSerent  to  what  it  api 
the  eye.  At  uie  red  end  a  alight  diacoJ 
onlv  will  show  th&t  tha  red  layi  have 
little  or  no  efleot  on  the  paper.  Whei« 
the  apeotnun  looki  hrighteet  aod  Ughteet  to 
the  eyo—uamely,  between  the  oiaoge,  yellow, 
and  light  green,  no  effect  will  hare 
taken  plaee  at  all,  provins  that  the  orange 
and  yellow  raya,  which  are  the  reil  "lifting" 
laye  of  (he  apectrnm,  aa  the  red  are  the  htalttu 
z^jB,  haTe  no  affect  on  paper  thm  MniitiMa 
with  iilw  chlorida.  Bat  u  he  proceed* 
toward*  the  green,  bine,  and  violet  ena  of  the 
■pectnun,  he  will  be  (truck  by  the  intsniity  of 
the  action  which  ho*  taken  place  at  these  por- 
ti(aii — at  which,  from  their  lack  ol  light,  he 
would  have  moat  naturally  ooncladed  there 
woi^  hare  been  little  or  no  action— and  will 

beyond 
indigo  and  Tiolet, 
prOTing  that  there  are  rays  moat  active  in  their 
photographic  effscta  at  the  violet  and  of  the 
apectrom  which  are  inviaihle  to  the  human  eye. 
i  28.  Aa  a  r««iilt  of  thew  experiment*,  uie 
following  general  itateinent*  Dtay  be  laid 
down,    which    have    a    moct    important    bear- 


I  be  ■mpriBed  to  find  that  tha  paper 
be  ftroDBily  darsened  at  aome  distance  bey 
the  viaitde  ipectru: 


aiJHtlu  knob  when  tt  Ii  placed 
it^e.  nie  iBbatage  haa  a  medianii 
■muMBant  and  in*  diaphngn,  i* 


ft  iiMMtial  tailpiece 


liaphngn,  i 
dthdovet^ 


fittingi,  and 


1  be  readilj  removed  and  replaced  (lee 
flhubatiaa),  leaving  the  mirror  atill  on  the  Umb, 
whioli  can  al*o  be  removed  if  required.  The 
K^iMioope  i*  made  in  the  beet  atylo,  haa  a 
tteraagUy  firm  itand,  and,  what  ia  of  import- 
■ao*  to  many,  ia  aold  at  a  comparatively  low 
prioM    Ita  apeoiBl  feature  ha*  been  protected  by 


PBACnOAL   FHOIOaiLAFHT   FOR 
AMATEUfiS.* 

By  S.  S.    BoTTOKB. 
(36   'W^^'^  *^  atudent  ha*  maateied  the 
'  TT       effect  of  the  priam  in  deconqiomng 

ligU,  and  aoUced  the  tact  that  thare  ia  a  point 
In  the  pontion  of  the  prinn  with  regard  to  the 
inotdeot  beam  at  which  the  leaat  ^vi^^on  ia 
ptodnoed,  he  may  tty  tha  effect  of  concentrating 
the  beam  of  light,  by  planng  a  lent  at  a  litlla 
diatanoe  from  the  hole  in  the  ihatter.  This  ia 
eaaily  done  by  placing  a  apectacle  leoa  over  tha 
hide  in  the  ahatter,  whioh  in  thia  caae  ahonld  be 
H  large  at  the  ipectade  glut  iu^.  The  apec- 
ttela  glaaa  ahould  be  of  long  fooua— abont  36in. 
will  do  nioely,  and  *hoald  be  ao  tilted  as  to  point 
to  the  *an.  (By  making  a  light  oardboard  tube 
to  flt  mltidi  the  lena,  and  imidi  the  hole  in  the 
■kntter,  the  apparent  motion  o(  the  lun,  due  to 
Ike  euth'*  rotation,  can  be  followed  by  slightly 
■kiftiag  the  tube.)  At  about  36in.  from  the 
laoa  aicman  ahould  be  placed.  It,  now,  balween 
the  lea*  and  the  Bcrsan,  and  oloae  to  the  formsr, 
■0  aa  to  intercept  the  beam  of  light  proceeding 
fciND  tiie  lena,  there  be  placed  a  prum,  in  such  a 
poritien  a*  to  produce  the  leaat  deviation,  a  very 
pore  and  brilliant  epectrnm  will  be  projected  oa 
Ikeaonea. 

{  Z7.  When  the  atodent  can  thus  at  will  pro- 
AuM  a  good  apectrom,  and  ha*  made  what 
adjnibnenta  are  neceasary  to  follow  the  apparent 
motion  of  the  eon,  hu  ahonld  place  a  bit  of 
aeoaitiaed  paper  [prepared  with  silver  accoiding 
to  the  meipe  given  at  (S)  on  the  screen,  at  the 
plaoe  iriiera  the  spectrum  i*  formed,  ofsochasize 
•■  to  receive  the  whole  of  the  spectrum,  and 
leave  it  eiQHMed  to  the  action  thereof  for  about 
«w  minnte.     At  the  end  of  that  time,    if  the 


nomber  of  different-coloured 
rays,  very  much  in  the  aame  manner  aa  a  common 
chord  in  moaio  oonaiBta  in  three  sounds  nnitjug 
to  form  one  haimoniona  whole.  Theae  ray*  can 
be  separated  from  each  other  by  mean*  of  a 
prinn,  when  it  i*  found  that  in  the  red  rays 
reaide  the  heating  properties,  in  the  yellow  the 
luminons,  and  in  tne  Dine  and  ultra-violet  the 
r^iotographicallT  active  or  "actinic"  powera. 
From  thia  it  tbUow*  that  ii  we  have  to  prepare 
papern,  aolatiooL  &&,  that  would  be  a^ed  on  by 
ordinary  white  %ht,  we  need  not  ihot  ooiaalvea 
in>  into  a  literal^  dark  room,  provided  we  ex- 
clude the  "actmio"  rays,  ao  that  a  photo- 
graphically dark  room  wiUi  tightly-fitting  doora 
can  be  lighted  quite  convenitmtiy  for  seeing  in 
W  having  an  orange-red  bUnd  tacked  tightly  over 
the  window,  which  for  greater  aeonrity  ihoold  be 
glased  with  brisht  orange-yellow  glass,  or 
painted  over  wi&.  vamiah  containing  *eiint  or 
oiiruu  (aniline  colour*}.  Bcddea  this,  we  learn 
that  we  cannot  expect  to  reproduce  by  photo- 
graphy the  exact  gradatioD  of  brilliancy  a*  we 
see  it  in  nature;  since  if  we  took  a  photo- 
graph of  a  bunch  of  violets  interminglea  with 
C)w  ciocases,  these  Utter,  although  the 
hfer  of  the  two  in  nature,  woold  appear 
much  darker  in  the  photograph.*  From  this  we 
learn  also  that  certain  condition*  ot  atmosphere 
and  light  may  exist,  in  which,  althongh  the 
light  to  the  eye  may  be  everything  that  is 
dektable,  yet,  owing  to  its  poomees  in  tha  bine 
and  violet  rays,  may  be  very  unsuitable  (or 
photof^pl^.  .  In  other  words,  flart  ia  not  Uie 
best  light  tor  the  photographer,  especially  if  it 
be  at  all  yellow  in  tone.  Hence  gaslight  and 
moat  of  the  hydrocarbon  light*  are  not  suitable  ; 
while  sunlight,  espedally  that  reflected  by  white 
clouda,  the  electric  li^ht  (ate  light),  magnesiuni 
light,  and  the  light  given  by  burning  one,  being 
aztremaly  rich  in  the  ultra-violet  raya,  are 
emineoIJy  adapted  to  the  purpose. 

j  2S.  Tha  amateor  will  now  do  well  to  fit  up 
(or  himself  a  "  dark  room,"  in  view  of  his  being 
abont  to  enter  into  the  practice  and  study  <rf 
processes,  which,  owing  to  the  greater  sensitive- 
ness of  the  eabstancee  employed,  will  require 
greater  care  in  excluding  all  light  bat  that  of  a 
non-actiDic  character.  The  student  irill  under- 
stand that  the  term  "dark  tooni"  is  only 
relative,  and  refers  only  to  the  darkness  with 
regard  to  the  photographic  materials,  and  not  to' 
the  eye. 

Perhaps  there  i*  no  greater  mistake  than  that 
which  a  great  many  amateurs,  ay.  and  profes- 
donals  also,  often  fall  into,  than  that  of  nuking 
their  dark  room  loo  dark.  No  good  work  can  be 
done  in  a  room  where  the  operator  cannot  see 
diatirictly.  The  delicate  opanUons  which  will 
hareafter  be  described,  of  liivtlopmenl,  &c.,  must 
be  seen,  and  follovad  most  carefully  with  the 
eye ;  and  the  attempt  to  produce  good  pictures 
in  a  room  where  darkneit  U  madi  vititU  il  sure 
to  end  in  foilore  and  disappointment. 


Bf  suus  g(  awlying  gertaln  ijea  to  tha  MUlUTa 
liom.  it  Is  poMUilt  (0  ovenome,  to  ■  ontain  exteat, 


The  room  ahould  be  BuBldently  larg*  to  admit 
of  moviog  freely  abcut.  The  only  window  ad- 
Tni—jMn  u  ans  looking  to  tha  imrth  or  nnth- 
wsst.  Water  shcmld  be  laid  on ;  or,  if  fiitt  is 
impossible,  a  large  water  oistem  ahonld  bs  placed 
on  a  shelf,  a  little  higher  than  the  level  of  the 
operator'*  hands.  A  nnk,  to  catch  the  wadiing 
water*,  ia  an  eaaential,  and  care  moat  be  taken 
that  ao  tttaj;  light  enter*  from  the  ontods 
throngh  the  nnk  pipe.  The  window  ahould  bs 
foiniAed,  on  the  tiuvb,  with  an  accurately- 
fitting  shnttor,  exclnding  all  white  li^it  exeat 
that  entering  at  a  sqnare  uactnM  (Aoot  Itft. 
square)  cnt  in  ita  centre  4tt.  from  the  grouad 
leveL  This  apeitare  ebould  alao  be  fitted  with  a 
light- exclnding  door,  tn  hingea,  whidi  wiEbs 
Idt  open  on  oninMj  occawona,  but  iriiich,  whsa 
it  i*  dedred  to  n*e  a  lantern  (or  puticnlailT 
delk«te  operation*,  can  be  ekwed  alb^ethv. 

When  this  supplementary  door  or  flap  ii 
closed,  and  the  entrance  of  tha  dark  room  is  dnt, 
'M  tflifkt  thttild  be  mtm  mUrinf  ai  mf 
U  any  glimner  ot  light  ia  *esi,  the  place 
should  be  marked,  and  the  laak  made  good  by 
nailing  over  it  a  bit  ot  woollen  liat,  if  it  is  orti 
the  door  hinges,  or  by  pasting  aerecal  strips  ol 
teown  paper  over  tha  cranniM  if  they  occur  at 
other  parts.  Whoi  all  chinha  hare  been  msd* 
iperator  may  proceed  to  tack  tin 
\  Branfft  flood  lininf  oa  the  oubadt 
__  .__  ...  .ctore  in  the  shutter  (ths  ode 
neareat  the  window).  Fm  ordinary  pnrpcaeB  tbs 
light  admitted  by  this  onoge-yelloir  acreen  wiD 
he  suffimently  non-aotinio  to  enabl«  n*  to  vock 
without  any  fear  ot  inj  nring  the  aenntive  Ru&ces, 

_., jut  2ft.  from  the  window.     The  room 

■hoold  be  funiished  with  ahelvea  at  a  oonvenisDt 
height  to  contain  the  bottles,  fto.,  in  which  the 
chemicals  are  kept.    There  *kon]d  be  a  place 


very  prejodieial  to  all  photogmtiio 
BO  also  are  bad  smell*  and  Impemot  ▼< 
Hence  the  "dark  room"  should  be  froqaailty 
wiped  out  with  a  flannel  wetted  and  wnmg  cot 
Tu*  will  dean  effectually,  withont  rainng  a 
dost  The  shatter  should  be  thrown  hack,  asd 
the  window  left  open,  whemever  tha  opoatoris 
not  at  work.  A  dark  cupboard  or  loder,  iriunig 
'~  keep  those  chemleals  which  are  acted  on  I7 


abont  2ft.  from  the 


derelopiiig,  fixing,  Ac,  1 


and  b«  about  Sit  in 


,     ,  ahould  be  provided  with  two  <t 

ttiree  movable  tops,  so  that  no  papare  laid  on  tht 
one  should  get  soiled  with  the  imemical*  wbiti 
may  have  been  spilled  on  the  othere. 
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rpEACHEES  ot  meehamoal  drawing  ott«i  lad 
X.  it  to  be  a  difficult  matter  .to  iiiiiiiii  npn 
the  minds  of  young  leainett  the  princdfle  invulm 
in  making  a  woAIng  drawing.  AtloaM  twovian, 
and  frequently  more  than  two,  of  nn  object  an 
required  to  show  ita  whole  (omi,  and  to  make  tt* 
drawing  int^ligiUe  the  diSuent  views  dkonld  Ml 
be  plaoed  huthaiud  anywhere  on  the  p^«t,  tat 
they  shonld  have  oolTea  relative  podtiont  to  satt 
other.  The  ontlin**  ot  objects  ana  the  poaitiaa  of 
the  different  views  are  governed  bw  w^-ddlaed 
principles,  and  if  these  aie  thorou^ly  nndcsstood 
there  should  not  be  any  hindranoe  to  a  ra^  pre- 

i_   .1.  _._j_  J  mecbaaicaJ  drswing.    Bat 

principles,  sUboo^ 
I  advaiuM  stadoit, 
stmnWng-Moofc  to  y 


[oenUy  the  m 
F  easily  1 

Cve  to  be  a  stnmhling-Uook  to  young  leansca 
N.  0.  Slarka,suMmteDdcDto(theFBllgrtDd 
in  Works,  Mamson,  Wisconsin,  haa  derissd  * 


Johnson 


'isoonsln,  hl_  _. 

_ wUciliaie  admiratdv  adutad  la 

baginnen,  and  will  aid  them  Mgraq 

those  prinoiplsa  of  which  a  V ~ 

'     -.  etsanti^  at  the  com 

ths  roodeb  of  this  mtem  a 

ume  principle,  and  the  Ulnatration  beta  ginn 

._  JUS  ot  the  models  will  be sofioiBot to  obUaa 

fair  idea  ot  the  construction  of  alL    This  modil 

simply  oonsists  of  a  box,  with  the  object*  A,  B,  C,  D, 

'  which  drawings  are  to  be  made,  faatened  to  lbs 

ler  face  of  one  at  the  sidsa.    Tlie  nppv  rid*  and 

s  of  the  vertical  sides  ot  the  box  are  made  to  itids 

t.    Fig.  1  shows  a  plan  of  the  box  with  the  vpgm 

side  partly  moved  out '  and  Fig.  2  shows  ths  eU- 

vation  ot  the  box  with  the   vortical   ada  partiy 

opened,    thereby   exposing  to    view    the    biooki, 

Jl,  B,  C,   and  D.    The  Sgure*  Ai,  B*,  Oi,  0^ 


Tsausa  KexMANio  and  wobld  or  somNOE:  No.  lan. 


■awn*  jiub  iw  ionj  Boooia  »  arKwn  on  ■  rogajBr 
woAlBji  dnwing  ;  ud  the  flenm  A„  B„ 
Cf,  anal),,  dnwn on  mOTkU*  dda F, rapnasat  the 
■■raHomt  of  tha  nms  btooki.  Wfasn  Uibm  ildas 
I*  dowd,  t&a  flffOTM  &h  B,,  C»  D,  wiU  ba  diraot]; 
m  tbe  Uocki,  and  tha  fi^orw  A„  B,,  C,,  D,  irill 
adjieoUy  iafrontof  Siem.    The  pmdpla  whlah 


wa^big  dnwiDg  It  hulj  ba  ■vumed  that  t 
■unnlilsildMaTatnaipantit;  than,  to  obttio  the 
««tliiMa  vhiA  make  up  tha  drawing,  tha  adgaa  of 
tha  Uooki  Bia  traoad  on  these  ildai  of  tha  box,  jnit 
•a  wa  would  do  in  ■"•^•"g  a  tradas  of  a  drawing. 
AHhMsh  thii  It  -not  a  Tan  a£gant  waj  Zl 
•spfewnK  the  ondarlTlng  ptinapla  ofall  meohuloal 
dnwingt,  the  beginner  will  probablj  get  a  better 


■Mtiical  language.    Beooiid  ;  Thii  model  alia 
IhatoiM-Tiaii  moitbedlreiitlroTeT  the  other 


^Ai/.  Laatly:  It  will  be  noticed  that  the  plana  on 
Iba  hd  B  are  alike,  UierafDTe  tha  plana  withont  the 
•Ivrationi  do  not  ahow  tha  eomplete  forma  ot  tha 


lOoeka.  On  the  other  hand,  the  iJaiia  and  the  alera- 
tlou  combined  gfra  the  complete  forma  ol  all  the 
Uoeka.  Hera,  than,  we  m  th>t  »t  teart  two  Tiewi 
of  an  object  Me  neoeanrj  to  Aow  it*  whole  form. 
Ezperkcioa  ha*  ehown  that,  with  the  aid  ot  tluee 
modeli,  ahop  bo;i  or  apprsntioee  haTe  made  rapid 
ptoptm,  and  undoahtedl;  tfali  ijetem  maj  be 
•oiplojad  with  eqoal  adrantage  in  aoiiooli,  or  maj- 


THE  UiXCTBIO  TRAN8KISSI0H  OF 
POWBE.'^IT. 

AB  an  cnunpla  of  a  large  modem  tranmiinoD 
plant,  <  Mlaot  that  avMted  a  tew  month*  aco 
for  tha  Schafthansen  Spinning  Milla.  Thia  axamue 
ia  not  onlj  intareating  on  aoaoont  of  ita  manituda, 
tnt  beaanaafthaa  bean  planted,  *o  to  aay,  uto  the 
T«E7  atronfdiold  of  rope  traoanlidon — namdy,  at 
flie  Falls  o)  the  Ebtna,  where  the  laat  generation 
«f  SwUa  anghieeii  caniad  out  anch  admiraUa  work 
in  taladjnamie  tranamiMJon,  that  tha  preaant 
aauaiatiim  can  onlr  onpf,  bnl  cannot  Improra  apon 
ft.  And  tha  nand  example  eat  br  Radlenbacher, 
Amiler,  and  oUien,  on  the  Rhine  has,  ai  a  matter 
erf  faet,  been  largely  copied  at  other  plaeee.  There 
ia  baidlr  a  lam  angisuring  worki  m  Switzariand 
«v  the  Etonth  <A  Ctenany  where  tope  tnuiamiarion 
ia  ecme  form  or  other  wilt  not  be  foocd ;  but  the 
bMt  daj*  of  thli  sptam  are  paeaed.  Till  neeotly, 
rope  tranminion  hiM  the   Said   ahaotntalj,  not 

•  Br   UimiiT   Kirr.     Sitnctad  from  tbe   Cmhw 


r,  hDweTer,  wa  have  aomatbiDg 
— '— '~i,  and  tha  fl^jg  ropaa 
•Buia  DHBuuj  Kv^FiBuvu  bj  tho  olaotrta  00s- 
rs.  In  the  flrat  place,  the  capadtr  of  tala- 
lia  tnauniaaion  bi  deal  with  MMa  powsle  ii 
d.  During  Iwt  year,  the  Niagara  Conuniiaion 
ted  a  targe  nnmber  ot  plantt  in  Europe,  and 
to  the  oonalmiou  that  330H.P.  it  the  very 
t  which  can  be  dealt  with  by  a  tingle  tope, 
it  abore  thii  power   we  mnat  emptor  more 

with  a  oorreapondlng  complication   in   tbe 

I  need  hardly  aay  tbat  no  anoh  limit  eiista 
itrle  Iranamfawon.  Bat  thva  are  other  diS- 
I  in  connaotion  with  npe*.  Iliey  wear  oat 
aat,  their  support  at  the  tiawlatfng  ttatlona 
I  line  laquirea  tha  ereoUon  of  taj  haaTy  and 

atraEtaraa,  and  th«  are  largely  infliuDoad 
matio  changee,  oani&ig  exoeauTe  rttaina  at 
Umea,  and  slipping  at  othara.  Theaa  con- 
tions  hare  indnoed  the  manasen  of  tha 
hansen  Spinning  If  illi  to  adopt  ileatric  tnna' 
n  in  tha  vary  spot  where  ropa  tranamiadon, 
tn  gone  by.  haa  reoelTad  it*  moet  pofaet 
ipmmtpoaaibla. 

■pinmng  mDl*  are  on  one  aide  and  tha 
itiog  itatum  ia  on  tha  other  side  ot  the  river, 
■taoce  between  the  two  b^g  about  750  yurda. 
a  ganeratiug  atatian  thrae  ii  room  for  fife 
P.  turbines,  ot  which  tour  are  now  in  plaoe ; 

these  only  two  are  aa  yet  need  in  ooniMction 
the  electric-power  tranemiasion.  The  power 
*e  turbine*  u  aold  to  the  Spinniog  Company 
rata  ol  £'2  IGa.  per  annual  boraa-powet  taken 
I  ropa  pulley*.  The  tnrbinaa  are  horizontal 
I,  and  their  vertical  axes  *ie  gsued  by  bevel 
■  with  the  rope  pulleya,  by  which  notion  is 

fad  through  cotton  ropes  to  V"  ' 

ynamoa.    Ilia  latter  are  six-] 
teaigned  tor  an  output  ot  330 

and  in  regatar  work   thaaa 

idjiarallal.  The  machine*,  and,  in  fact,  the 
installation,  with  the  exception  of  the 
ulic  works,  has  been  designed  Inj^  Ur.  Brown, 
im  I  am  indebted  lor  the  partioulan  I  now 
before  von.  Tha  electrical  part  of  tha  plant 
lade  uid  erected  b^  tha  Oerhkon  Engineering 
L  Tha  line  connats  ot  tour  cabu*  (aa(£ 
t  an  area  ot  -437  of  a  aqnue  inch),  and  ia 
rted  at  toar  iotarmediBte  points^  beadaa  tha 
rts  at  tha  tsrniini.  One  ol^  the  intermediate 
rta  ia  tha  old  torbine  house,  which  in  tormar 
wu  uaed  in  ooonectioa  with  the  wire-rope 
liiaion  ;  the  others  are  towara  ot  iron  frame- 
16lt.  high.  The  apon  where  the  line  croaaa* 
rer  is  330fL,  and  wheia  it  passee  along  the 
>f  the  river  Uie  span  is  130ft. 
.  may  imagine  tliet  the  proper  support  and 
lion  ot  caluea  of  that  alie,  and  with  eo  long  a 
1*  a  matter  of  considerabla  diffieol^.  The 
glass  or  aaithanwan  inmlaton  on  a  atalk,  u 
ved  for  the  anpport  ot  telegraph  Unea  and 
light  wires,  is,  of  course,  out  ot  the         " 


bolted  hi  tU 

Molten  ilnn 

— , evaiT  ilngle  wire, 

thua  making  a  pwfeot  electrical  J<&t :  whOst,  at 
'■■ Mtims,  thejatralnladirtdedbi--         "- 


ezcellant  inaolating  materia],  and,  u^ed  in  tbt" 
way,  ot  sufB.oient  mechuiical  itrengthlo  reslit  the 
lai^  forces  involved  in'  the  supporting  of  theM 
heavy  eaUaa. 

In  mountaioouj  conntriee,  whan  thnndetttMaa 
are  freqnent  and  vicdent,  the  protection  of  llnM 
from  lintaiittgstrokee  ia  a  matter  that  mnat  not  ba 
overiookad.  IIm  line  I  am  deaolbing  i*  pcoteoted 
in  a  two-fold  manner.  In  the  flrM  plua,  than 
'  etdiad  over  the  four  deotiie  cable*  a  steal 

nme,  pasaing  rif^t  OVK  Uie  supporti,  andfn 

good  electric  oonnaotlon  with  their  Inm  franw- 
— Tk,  and  therefore  with  earth.  The  object  of 
I  arrangenunt  [a  to  act  a*  an  oidlnarj  Ugnteinff 
protector,  on  tha  suppceition  that  a  llj^tniiu  SmE 
wm  rattier  go  to  aar^  ty  way  of  tha  ^ad^oaUe 
and  one  of  tiie  towan  than  run  along  the  eleotrio 
Una.  But  Ughtning  flaahee  are  aometliDa*  ntr 
arratio,  aa  wae  shown  axparlmantaHy  ia  this  veer 
room,  in  the  adminUa  '■Mann  IieotoMa"  whioh 
Frof.  Lodge  daliverad  before  thia  Soda^  in  188S. 
It  i*.  therefore,  alao  nacaiMwy  to  ma^  ^o^ilaa 
for  flaehe*  which  will,  for  soma  rcesnii  at  oOtm, 
sto^  away  from  the  dinet  path  norided  In 
tb«m:  and  this  haa  been  done  u  tha  Scdialthanfsa 
in*talUtioa  br  the  ei^mnent  of  Ughtadns 
arTestara  at  both  tennlnai  atatlcoa.  Ju  eai£ 
•tation  there  are  four  ligtifninp  enesliiis,  odb  for 
aadhcable.  niey  conMst  of  a  pair  ot  tcotted  idataa, 
of  whidi,  however,  only  one  is  flzad,  tha  othw  balm 
movable.  When  a  flash  itilkei  on*  oabla  onljrit 
Doa*  to  earth  by  ootieepODdlng  plates,  and  no  fu^het 
damage  la  done.  Should,  howenr,  bothapoaitiTa 
and  a  nagativB  cable  ba  itruok  at  tha  same  time, 
:be  arc  eet  op  betweeai  the  plate*  by  ib» 

r „e  of  Um  U^cnlog  flaaii  pnAdea  an  aa«y 

path  lor  the  passage  of  the  power  curreait  also; 
in  other  words,  the  nosratcK  will  b«  ahort- 
dreultad.  The  object  M  """"g  one  of  tlw  plate* 
movable  is  to  out  off  tha  ehrat-droult  eamait 
before  any  harm  is  dona  to  tiie  maeUnaiy.  nt* 
movaUa  plate  of  tha  Ughtning  proWor  ia  eon- 
nected  to  the  core  of  a  aolcDold,  thiongh  wbkli  tha 
short- drenitad  enrrent  most  flow.  Imme^ata^ 
thii  current  ii  started,  the  cote  it  tucked  in,  and  the 
movable  plata  fall*  away  from  tha  flzsd  plata, 
thoa  acting  the  part  of  an  automatic  switch. 

Batumlng  now  to  the  Sohaflhauaeai  idantt  the 
genanting  station  contain*  300H  JP.  dynamo*,  which 
are  over-compounded,  *o  a*  to  produce  a  ocmstant 
preatura  ot  600  volte  at  the  motor  statltm,  the  la« 
in  tha  line  being  with  full  oumot  24  volts,  nisaa 
~iadiinee  have  eeriee  -  wound  drum  atmatnn*, 
uuiDg  at  200 revolutions  per  minute. 

An  Inttceating  and  novel  featnre  of  Hi*  plant  is 
the  arrangement  adopted  for  starling  gndoally,  and 
yet  withoot  the  use  ot  redstanoe.  In  my  et^arl- 
ment*  I  used  currant  delivend  at  constant'iaeasnra: 
and,  to  start  the  motor  gradually,  and  prevent 
aparidng  at  tha  conunutator,  I  was  obliged  to  Inaait 
into  the  armatnre  drouit  a  variabla  redshtnoe, 
which  wae  withdrawn  after  the  motor  bad  oathKed 
logh  speed  to  make  thie  tafa.  Tbna  &  no  [a> 
iv^deooe  in  using  tuch  a  rasistance  when  wa  are 
doaling  with  email  currents ;  but  whao  it  ia  a 
ineetion  ot  sevacal  hundred  ampteea,  and  the 
Lbaorption  ot  a*  many  borae^power,  the  redatanoe 
jeconieaa  verycambersomeaiidun«''~"~  -  "-  - 
To  get  o  -    ■       ■-     - 


a  veiT  cnmbenomeand  unwuldr  ap^Ianoe. 

>ver  thie  difficnltv,  Hr.  Brown  haa  devised 

■  method  of 


ne^ativs.  Three  a 


As  I  have  al 
baaa  oablee  co 


required  fcx  testing  purpcBoeandasaafa^davlca*. 

Originally  the  motors  were  intended  to  be  pure 
shunt  machinaa,  but  it  was  soon  found  that  owing 
TUT  small  armature  reastanca  and  ariuktnra 
on,  it  wae  very  difficult  to  get  tbe  load  04 iislly 
d  betwesai  them.    Ur.  Brown,  to  ovat :  tne 

Jifficulty,  hit  upon  the  ingenious  device  of 

making  tbe  waehtae*  mutually  control  each  otbtv 
by  putting  on  demagnetialng  main  ooila,  and  anas- 
ing  the  connection  Mtweeo  armaturee  and  fields,  bd 
that  the  machine  irtiich  might  at  any  momspt 
develop  a  tendeuey  to  take  more  than  Its  tail  shaM 
ot  currant  vrould  iiava  ita  fleld  etrtogt' 
defioien(7  of  cnneut  paaaing  through  ii 
to  the  other  armature,  and  would  thn* 
laiea  it*  counter  E.M.F.,  and  check  tha  ai 
it,  whilat  the  other  machine  which  vi 


trrtha 


![t  is  dear  that  by  this  CI 

eras  a  na^leat  on  the  part  it  the  attendant  to  sst 
the  faraiiiee  Dnpedy  cannot  materially  inflnsaica 
tha  emn  dlilta  ■<  annsnt  and  load  between  the 
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blghflr  zotatiTe  q>eed  would  ntnlt  in  grMt«r 
^oonomy  in  the  uae  of  fuel  was  adTanced*  It 
wai  accepted  by  many  iteam  oaen,  and  oonteqaentl y 
the  stroke  was  shortened,  and  the  speed  increased, 
until  the  stroke  was  often  little  more  than  the 
diameter  of  cylinder,  and  in  a  few  cases  it  was 
«Ten  less  than  this.  Many  of  these  engines  haye 
been  put  on  the  market,  and  in  some  instances  are 
doing  good  service ;  bat  it  is  plain  that  the  yery 
•hort  stroke,  excessiyely  high  speed  engine  has  had 
its  day,  and  now  we  are  settling  down  to  something 
•boot  midway  between  the  two  extremes— namely, 
«  stroke  abont  twice  the  diameter  of  the  cylinder, 
and  for  mediom  sixes  100  rcTolntions  per  minnte. 
Where  one  firm  makes  a  long-stroke  and  another 
short-stroke  machine,  it*  is  interesting  to  note  the 
•datms  made  by  each ;  but  where  one  firm  manof  ao- 
torsB  both  kmds,  in  order  to  fomidi  anything 
that  may  be  demanded,  the  claims  made  for  each 
are  entitled  to  more  serious  consideration. 

There  are  two  advantages  claimed  for  the  short- 
stroke  engine  which  are  yery  great  in  the  eyes  of 
the  ayerage  steam  user,  and  they  are  that  it  is  low 
in  first  c6iit,  and  occupies  but  a  small  floor  space. 
As  to  the  first,  we  would  reouurk  that  when  a 
machine  of  any  kind  is  once  paid  for,  that  is  the 
«ul  of  the  matter  so  far  as  that  part  of  it  is  con- 
cerned ;  and  we  have  never  seen  a  man  who  re- 
^[retted  paying  a  fair  price  for  an  engine,  provided 
it  proved  to  m  durable  and  economical,  while  one 
that  is  frequently  in  need  of  repairs  is  a  constant 
sonroe  of  annoyance,  and  the  money  used  to  pay 
the  first  cost  is  considered  as  lost,  and  many  times 
is  actuaUy  so,  as  the  cost  of  stopping  tibe  machinery 
to  make  repairs  on  the  engine  at  d^ort  intervals  is  a 
•large  item.    As  to  the  floor  space  required,  it  can- 
not be  denied  that  circumstances  sometimes  make 
^tfals  desirable,   if  not  a  necessary  qualification; 
410^    at    the     same    time,    visits     to    factories 
•and    mills    throughout    the    country    will    im- 
pxesB  the  observer    with    the    idea    that  when 
<hese  buildings    were    erected    care    was  taken 
to  have  the  office    well   lighted   and  ventilated, 
••nd  also  a  majority  of  other  rooms  in  the  factory, 
but  when  the  engine-room  was  to  be  located,  it 
appears  as  if  any  dark  comer  was  considered  good 
•«noiigfa  lor  that,  and  although  the  proprietor  will 
'toll  you  that  he  could  not  possibly  spare  any  more 
gpaoe  for  this  purpose,  still,  in  a  large  majority  of 
there  is  waste  room  enough  about  the  place  to 
I  a  much  larger  and  more  comfortable  place  for 

engineer  to  spend  half  of  his  life  in.  In  one 
instance  of  this  kind  well  known  to  the  writer,  a 
lOOHLP.  engine  is  located  in  a  room  having  but  one 
window  at  one  end  of  it  to  admit  light,  and  a  small 
Tentilator  to  allow  the  hot  air  to  escape,  and  yet  it 
-ocmld  have  been  arranged,  when  the  factory  was 
planned,  so  that  the  engine-room  could  have  been 
Tumished  with  windows  on  three  sides  of  it,  and 
thoroughly  ventilated  through  the  roof.  In 
•nmther  case  the  engine-room  is  not  only  shut 
in  on  all  four  sides,  but  a  dry  kiln  is  located 
•directly  above  it,  effectually  preventing  proper 
▼entilation.  The  idea  seems  to  be  that  all  of  the 
machines  in  the  mill  must  be  where  they  can  be 
Men,  in  order  to  be  properly  cared  for  and  to  do 
^ood  work  with  them ;  but  the  engine  will  run  as 
well  in  the  dark  as  in  the  light,  and  if  the  engineer 
is  not  satisfied  he  has  the  privilege  of  going  else- 
where. This  is  all  wrong,  for  no  one  vml  take  as 
tgood  care  of  an  engine  l^ted  in  such  a  place  as  he 
would  if  it  were  located  in  a  light  room. 

Other  claims  for  the  different  kinds  will  be 
AOtioed  in  the  following  comparison  of  three  dif- 
ferent engines,  all  of  which  are  automatic,  and  are 
fair  representatives  of  their  class.  One  has  a 
•cylinder  12in.  in  diameter,  and  a  stroke  36in.,  runs 
■seventy  revolutions  per  nunute,  and  the  load  is  such 
tiiat  the  cut-off  takes  place  at  one-quarter  on  an 
^tverage.  It  has  a  fiywheel  12ft.  in  diameter,  and 
the  main  pulley  (or  pulley  on  Jack  shaft)  is  6tt.  in 
-diameter,  which  gives  it  168  turns  per  minute. 
With  an  initial  prsssnre  of  801b.  ootting  off  at 
one-quarter  stroke,  the  mean  effective  pressure  is 
-iTlb.  To  compute  the  hoiss-power,  therefore,  we 
have 


a  X  i  X  p 
3i5,OUO 


-  69-45H.P. 


in  which  a  a  area  of  piston,  a  «  piston  speed,  p  m 
jnean  effective  pressure. 

Another  one  has  a  cylinder  12tn.  in  diameter,  a 
stroke  of  12in.,  runs  at  210  revolutions  per  minute. 
The  cut-off  averages  one-quarter  stroke,  with  an 
initial  pressure  of  80lb. 


113'69  X  420  X  48 
33,000 


-  69-4m.P. 


4»  before.  It  has  a  fly-wheel  6ft.  in  diameter,  and 
Ih*  main  pulley  is  7ft.  6in.  in  diameter,  which 
nakes  the  shaft  run  at  168  turns  per  minute. 

Here  I  wish  to  introduce  a  quotation  from  an 
illastrated  catalogue  published  by  a  flrm  which 
snannfactures  steam-engines: — "But it  is  just  as 
•«fidsot  that  as  the  stroke  is  increased  so  is  the 
Wfucage  on  the  crank,  so  that  it  requires  more 
stoam  power  to  turn  a  crank  the  same  number  of 
iwoliiaonsi  with  a  leverage  of  6in.,  than  it  would 
miA,  *  tofvsge  of  12in."    The  above  is  un- 


doubtedly true ;  but  at  the  same  time  the  case  is 
not  property  stated,  and  a  wrong  idea  is  conveyed, 
probably  unintentionally,  by  whoever  wrote  the 
quotation. 

If  we  were  to  take  the  flrst  engine  spoken  of  in 
our  comparison — ^namely,  the  I2in.  by  361n.,  with 
12ft.  flywheel— take  off  tiie  18in.  crank  and  put  on 
a  6in.  one,  then  the  statement  of  the  engine- 
builders  would  apply ;  but  this  not  a  fair  compari- 
son, for  if  we  were  to  substitute  a  short  stroke  for 
the  lon^  one,  we  would  remodel  the  whole  engine 
— that  IS,  if  we  did  the  work  as  it  should  be  done, 
and  reduce  the  size  of  flywheel,  speed  up  the 
machine,  and  change  the  pulley  on  the  main  shaft. 
Having  done  all  this,  let  us  see  what  the  effect  on 
the  leverage  is,  taking  it  from  the  connecting-rod 
to  thf  mam  shaft. 

We  have  reduced  the  crank  from  I8in.  to  6in., 
or,  in  other  words,  to  33|  per  cent,  of  what  it  for- 
merly was.  We  have  i^uced  the  leverage  of  the 
fly wneel  from  6ft.  to  3ft.,  this  being  one-half  the 
diameter  in  each  case,  or,  in  other  words,  to  60  per 
cent,  of  what  it  formerly  was,  and  the  main  pulley 
is  now  7'5f  t.  in  diameter. 

It  now  becomes  a  simple  problem  in  proportion, 
in  which  the  short-stroke  engine  represento  the 
actual  conditions,  and  the  long- stroke  the  assumed 
ones,  therefore  50  :  33*33  : :  7*5  :  5,  the  flrst  factor 
representing  the  flywheel,  the  second  the  crank,  the 
third  the  diameter  of  main  pulley  under  actual  con- 
ditions, and  the  fourth  the  diameter  of  main  pulley 
under  the  assumed  conditions,  which  is  5ft.,  and  by 
referring  to  the  diameter  of  this  puUev  ^ven  when 
the  long-stroke  engine  was  described,  it  will  be 
seen  that  they  correspond.  If  they  did  not,  then 
it  would  be  proof  that  the  leverage  had  been 
changed ;  but  as  they  do,  it  is  proof  that  it  is  the 
same  in  both  cases. 

As  we  spoke  of  comparing  three  enj^nes,  let  us 
introduce  the  third  one  here.  It  is  a  I2in.  1^  12ia.. 
running  350  revolutions  per  minute.  The  flywheel 
is  5ft.  in  diameter,  and  in  order  to  keep  the  speed 
of  the  main  shaft  constant,  our  main  pulley  must 
be  lift.  5in.  in  diameter.  Let  us  now  see  if  we 
have  changed  the  leverage.  The  flywheel  has  been 
reduced  to  4r67  per  cent,  of  what  it  was  formerly, 
by  reducing  the  diameter  of  it ;  but  as  the  speed  of 
it  has  been  increased  66*6  per  cent.,  we  must  add 
this  to  it:  66-6  per  cent,  of  41-67  is  27*75  and 
41-67  +  27*75  =  69*42,  which  represents  the  lever- 
age of  the  flywheel.  Therefore,  69-42  :  33*33  : : 
10*41665  :  5.  The  last  factor  repreeenta  the 
diameter  of  the  main  pulley,  and  as  it  corresponds 
with  the  one  used  with  the  12ft.  flywheel  to  msJce 
the  main  shaft  run  168  revolutions  per  minute,  it 
proves  that  the  leverage  has  not  been  changed  even 
m  this  case. 

We  widi  to  quote  further  from  the  same  cata- 
logue, as  follows  :—*'  And  if  we  consider  the  ad- 
vantages of  using  steam  expansively,  then  it  is 
evident  it  will  be  decided  in  favour  of  the  long- 
stroke  engine."  Let  us  see  to  what  extent  this  is 
true.  We  have  shown  that  the  same  power  is 
developed  in  the  36in.  and  the  12in.  stroke  engine, 
at  the  same  piston  speed,  cutting  off  at  one- quarter 
stroke  in  both  cases,  and  it  may  not  be  out  of  place 
here  to  remark  that  some  of  the  running  engineers 
claim  that  in  the  long-stroke  engine  there  is  more 
chance  for  the  steam  to  expand  than  in  the  short 
one,  apparently  forgetting  that  the  ratio  of  expan- 
sion is  determined  bjr  the  load  in  either  case,  for  in 
the  36in.  stroke  engine,  cutting  off  at  one-quarter 
stroke,  we  admit  steam  at  nearly  boiler  pressure 
during  9in.  of  eadi  stroke,  and  for  70  revolutions, 
or  140  strokes.  This  would  make  1 ,260in. ,  or  lOof t. 
Steam  would  be  used  ezpausively  during  the 
remaining  27in.  of  the  stroke,  and  27  x  140 
a  3,780in..  or  315ft.  In  the  12in.  stroke  engine, 
running  210  revolutions  per  minute,  cutting  off  at 
one-quarter  stroke,  we  are  admitting  steam  during 
Sin.  of  each  stroke,  or  l,260in.,  which  is  equal  to 
105ft.,  and  we  are  using  steam  expansively  during 
9in.  of  each  stroke,  or  420  x  9  b  3^78010.,  equals 
315ft.,  as  before.  Where  is  the  difference  ?  It 
might  be  dsimed  that  the  clearance  would  effect 
the  economy  of  one  more  than  it  would  the  other, 
and  this  is  true,  for  in  one  case  it  must  be  filled  UO 
times  each  minute,  and  in  the  other  420  times ;  but 
the  question  is,  How  much  does  it  cost  to  do  this  ? 
Probably  not  as  much  as  some  would  have  us 
believe,  for^  m  the  first  place,  the  steam  used  to  fill 
this  space  is  expansive,  and,  therefore,  is  partially 
utilised ;  and  again,  if  the  valves  are  set  so  that  a 
proper  degree  of  compression  is  secured,  the 
clearance  may  be  partly  niled  with  exhaust  steam, 
thus  obviating  the  necessity  of  taking  live  steam 
for  this  purpose.  Of  course  this  reasonmg  applies 
to  both  engines  equally,  and  is  only  introduced 
here  to  show  that  while  the  loss  is  greater  in 
the  short -stroke  machine,  still  the  amount 
involved  is  small.  In  the  case  of  the  ensine 
running  at  350  revolutions  per  minute,  it  would  be 
much  greater.  It  may  be  well  to  note  that  with 
this  speisd  the  cut-off  must  take  place  at  an  earlier 
put  of  the  stroke,  for  as  but  the  same  amount  of 
power  would  be  required  of  it,  and  the  piston  speed 
is  increased,  the  mean  effective  pressure  most  be 
reduced  in  the  same  proportion,  in  order  to  develop 
the  same  power— naiDaaiy»  69'42HJ*.    This  msans 


less  draught  on  the  boiler,  for  each  stroke ;  but  asflia 
numbw  of  strokes  have  been  largely  increased,  the 
total  needed  will  be  as  much,  and  probably  more, 
than  with  the  lon^-stroke  machme.  Another 
element  is  preeent  which  will  affect  the  economy  of 
the  plant,  and  it  is  represented  ^  X,  as  it  is  an  un- 
known quantity,  and  that  is  cylinder  caadensation ; 
but  it  u  plain  that  it  will  be  larger  in  the  hiflher- 
speed  machine,  as  the  cutoff  is  shorter,  and  the 
termhial  pressure  lower  accordingly,  so  that  the 
variations  of  temperature  are  mat.  There  can  be 
no  doubt  bat  that  the  long-stroke  engine  will  prove 
the  BMMt  dnraUe  of  the  three,  as  much  of  the  wear 
of  these  machines  is  oaued  by  the  reversing  of  the 
motion  of  the  redprooaling  parts,  and  where  this 
takes  place  the  least  number  of  times  in  an  hour 
then  the  least  wear  and  tear  will  result.  An 
important  point  in  favour  of  the  lonf -stroke,  slow- 
speed  engme  is  that  it  is  ooofldentUr  believed  that 
where  an  engineer  has  charge  of  one  of  them,  he  will 
live  about  20  per  cent,  longer  than  if  he  is  obliged  to 
be  subjected  to  the  extra  worry  and  care  inseparable 
from  the  duties  of  a  man  in  charge  of  one  or  more 
of  the  high-speed  machines. 


DivELOPnra  without  a  daek 

BOOM. 

AT  a  reoent  meeting  of  the  Liverpool  section  of 
the  Society  of  Chsmical  Industry,  Mr. 
Alexander  Watt  deecribed  an  apparatus  wmch  he 
has  devised  for  developing  without  a  dark  room. 
It  consiste  of  a  metaUic  case,  A  (Fig.  1),  only 


D 


rt4^ 


K|» 


slightly  larger  than  the  plate  for  which  it  is  in- 
tended, which  can  be  closed  light  tight  by  means  of 
the  lid  B.  It  is  furnished  with  two  tubes,  one,  O, 
entering  at  the  bottom  of  the  bath,  which  can  be 
connected  by  a  piece  of  indiarubber  tubing,  B,  to 
the  funnel,  D ;  the  other  is  near  the  top,  just  abovB 
the  level  of  the  plate  P.  The  former  serves  t» 
introduce  the  developer  into  the  bath,  and  the 
latter  FaUows  the  air  to  escape,  and  also  acta  as  aa 
overflow. 

The  funnel  D,  and  the  indiarubber  tube  E,  are 
supported  by  means  of  the  hooks  K  K,  which  fit 
into  the  eye  L.  The  tubes  are  so  bent  that  no  light 
can  enter  the  bath.  An  end  view  of  the  bath  is 
shown  in  Fig  2,  in  which  a  movable  hook,  I, 
fitting  into  Uie  socket  J,  serves  to  fix  the  bath  to 
aay  convenient  support.  A  section.  Fig.  3,  shows 
the  plate  P,  the  film  side  of  which  is  kept  from 
contact  with  the  side  of  the  bath  by  means  of  the 
metallic  strips  H.  When  the  bath  is  intended  for 
the  development  of  films  or  paper  prints,  it  is 
furnished  with  a  carrier  (Fig.  4),  into  which  the  film 
or  paper  is  inserted  before  being  put  intothe  batfau 
and  when  required  for  the  development  of  several 
plates  at  one  time  it  is  constructea  with  grooves,  as 
m  an  ordinary  plate  box. 

The  bath  is  used  as  follows  :~The  dark  side  can* 
taining  the  exposed  plate  and  the  bath  are  placed 
in  a  changing  bag,  into  which  it  is  only  necessary 
to  insert  the  hands.  The  plate  is  then  transferred 
from  the  slide  to  the  bath,  care  being  taken  to  keep 
the  film  side  toward  the  back  of  the  bath.  After 
being  doeed,  the  bath  is  withdrawn  from  the  bag 
into  daylight,  and  fixed  vertically  to  any  convenient 
support  by  means  of  the  hook.  A  vessel  is  plaoed 
under  the  overfiow  tube,  and  the  inlet  tube  is 
attached  to  the  funnel,  which,  after  being  filled 
with  the  developing  solution,  is  raised  and  lowered 
several  times  to  alternately  fill  and  empty  the  bath, 
and  so  insnro  the  removal  of  air-bells  from  the 
surface  of  the  plate.  After  standing  sufficient  time 
to  complete  the  development,  the  solution  is  run  off 
from  the  bath.  The  plate  is  washed  by  running 
water  through  the  bath  (either  by  means  of  the 
funnel  or  by  attaching  the  indiarubber  tube  direot 
to  a  water-tap),  after  which  it  is  taken  out  in  day- 
light and  "fixed"  in  a  covered  tray.  If  it  ha 
desired  to  *<  fix  '*  entirely  in  the  dark,  the  opem* 
tion  may  be  conducted  m  the  same  bath,  or  in  • 
similar  one  to  which  the  plate  has  been  tnaa- 
lecrad  in  the  chiming  bag.    The  final  washlqff 
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.— TnTClIti'*  Sundial. 


Fto.  3. — DiBgnm  Ezptuimtoij  of  Ui«  Haadolin  SnndiaL 


of  tb»  pkto  rnkj  ba  dona  rithttr  In  the  bath  or 
themul  waj. 

"Bm  belt  developtr  for  nw  wiUt  tha  duk  b*th  U 
teiODf  ozakta,  on  aooount  ol  iti  proper^  of  — * 

prodnidng  "  fog,"  ercn  irhan  a  plata  lua  beao 

fai  it  for  an  bou.  It  dioald  ba  mada  init  bafora 
wttlitm  tliafollawiDgKiliititnii,  prapMeaaooordiiig 
to  Tbomai'i  foimnln : — 

No.  1. 

Pota^nm  ozalat*  300   gem. 

FotaanDin  bmmids 2-2  „ 

Watwtomaka l,000o.c 

No.  2. 

FanDDi  nlphata ,     400griii. 

Bnlphniio  acid So.o. 

Wi^tomalu 1,0000.11. 

Take  foni  paiti  of  No.  I,  and  one  pMt  <d  No.  3, 
and  water  to  make  eight  parte. 

When  tbe  dereloHrieuiad  at  onoa  with  niomaa'a 
"Extra  B^^id"  plataa,  from  12  to  ISminnteaio 
tka  bdli  at  about  16°  0.  li  toffideot  to  give  a  ntli- 
faabnr  negatiTe,  if  the  axpoenie  liaa  bean  eorreot. 
"Dm  tune  reqniied  to  obtain  a  nitaUa  danelt;  i* 
found  tv  plaoiDg  tlie  ezpoied  plate  in  the  bath  and 
aldhuttwemonnt  of  developer  reqnind  to  flU  the 
bath,  in  fooT  aqoal  portlona,  at  intarrali  of  Bve 
ni^nh^  Fonr  dandtiaa  are  thai  obtained  by 
daralopiiig  for  6,  ID,  1£,  and  20  minutai  raqiaat* 
helT,  fa«m  which  obMrratiooi  tha  tima  that  givee 
the  danbad  danntr  ii  Mieoted.— rA<  Chan,  and 
Hrvg.  ^^^^^^^^^^^^ 


STTVBIALS. 


AN  artiida  on  tha  aubjeot,  leeantly  pnblidiad  b; 
na,  tuti  gaiDed  foi  ni  the  oommunioation  of 
two  veiy  fntereitiDg  •ondiali,  wbioh  we  ihall 
dncriba.    Tha  flnt,  which  we 


( In  bni  praoeding  aitida.  Tha  hour  hate  ii 
luswin  dadnoad  from  iha  haisht  of  tha  nm  ooq> 
'nttedintoahonryanslabrUig  inrtnuneiit  itielt; 

i_. ... ..  .J  -^  ^hSh  aaeh  oooTenlon  opentee 

rant.  Fig.  1  ihowi  tha  initrnmant 
open  for  obaarratloa.  We  find  hare  the  in«Tiiti»ii 
ouela,  H,  and 


ii  a  litth  diftarani    Fig.  1  ihowi  tha 

open  for  obaarratlon.    We  find  harati 

ouela,  H,  and  tha  equator,  E,   of   the  diagram 
ih(nminng.3{No.  4)  ;  but  th«  drcla  with  aU- 


dada  is  here  n^aoed  I^  a  imall  apartora  moralda 
In  « lEde  tlwt  u  placed  in  a  postion  pataUal  with 

tha  axil  of  the  world.    Upon""'"  "*" ""-' 

on  one  sds,  tha  initiali  of  the 


aroond  the  azli,  PF',  Uie  nyi  peering  Qirongti  a 

ent  ol  tha  azia  (gmall-  apartora  at  tha  lUda)  will 
Tel  over  •  drcnlar  oona  around  inch  azii.  If, 
than,  tha  apparatni  be  n  nupeoded  that  the  drcle, 
H,  ihallbe  in  the  meridian,  the  ilida  parallel  with 
Oe  earth*)  udi,  vid  tha  cirola  "  -'  --'■'  — '- 
with  tha  ilide,    the   paodl  o 


Cidl  wHl  pan  tbroogh  tha  equator  drcle  itaelf ; 
thii  effect,  tba  Kpertore  ahonld  ba  in  a  poaition 
'h  that  tha  aiiKla.  a  (Fig.  3,  No.  1),  tub;  be  equal 
i_  ._.,.__..-  — '  — IB  aon  on  the  day  of  ob»erT»- 


tjon.  It  ii  pradaaly  to  thii  end  that  Iha  naion  of 
tha  montb*  are  inacribad  npon  the  elide. 

ne  acoaMoriei  of  the  initrument  are  a>  toUowa : 
A  ring  with  a  pivot  lor  en^aDdlug  tha  meridiu 
drda,  and  tha  poaition  of  which,  given  by  a  diTteiou 
In  degroea  marked  npon  thii  oirde,  moat  oorra- 
ipond  with  the  latltttde  of  the  plaoa ;  two  etopa 
■erring  to  fix  tha  portion  of  tha  aqnator  dtde ; 
OnaUy  the  latitude  of  variooi  dtie*.  The  Initra* 
ment  wai  oonatmoted  at  Peril,  hj  Buttarflald. 
pcobablyinthalut  qnartarof  thalBth  oentarr. 

The  BeooBd    "-^ -"''  '-  -'  "■ 


mieallnifoment.    It  i*  a  llttie  mandolin  of  gilded 
bnuB,  and fiihown of  aotoal  us  in  Fig.  2.   The 


complataa  tha  arrow,  ihui  paimitting  of  iiiriiin  • 
vary  eccoiata  obaarvatiun  (rig.  2,  No.  3).  AiaSad 
the  compaa  the  dlvti  tuats  canies  tha  liDie  vl 
houn.  It  ii  perfeetly  aainitad,  and  held  in  plaae 
by  a  Kxew  thiA  travama  the  bottom  of  the  iuba- 
ment.  In  front  of  the  eoiDpaM  it  0ODt«iDi  a  mil 
aperture  deaigned  to  permit  of  the  paaMga  of  tte 
Indicatiiig  tuaad,  which  at  the  otho  end  ii 
fastened  to  the  cover.  He  dlvec  plate  ii  mt 
■oldaied,  in  rader  that  the  thiaad  maj  b«  lapbcad 
whan  it  ohanoee  to  break.  On  tha  inner  part  ottta 
oovac  sretneikadin  thaftntplaae  thebtntylmM, 
traveiaad  by  corvee  that  are  aymmetricel  *i& 
reapaot  to  tha  vertioal  and  having  tha  aapaet  of  era 
of  hypeilx^.  At  tha  aztremi^  of  theae  linaa  ue 
marked  the  ligni  ot  the  wdiac  At  the  top,  • 
pretty  bandarcla,  whidt  appeara  at  firat  iipt  to 


Fio.  2.-4andial  in  the  ?onn  ot  a  Uandolin.    Canitmctad  In  1613. 


cover,  which  Ii  held  by  a  hook,  may  be  pU 
vertlcaJ  poallion,  in  whioh  it  u  held  by  a 
hook.    It  bean  in  tha  intaiior  the  data  IGU 


tha  only  explicit  biatortc  datum  that  thia  little 
maiterpieoe  reveali  to  oi.  Iti  maker,  who  wee 
oertainlyan  artiit,  and,  ae  we  ahall  >aa,  aleo  a  man 
of  adenoa,  had  the  modaity  not  to  inacribe  hia  name 

No.  2  of  Fig.  3  lepreeenb  tha  initnimant  open. 
It  reati  npon  tha  tail-plaoe  and  nack  ot  the  man- 
dolin. The  oovar  ii  exactly  vertical.  The  bottom 
ot  the  mandolin  ii  cloaed  hw  ■  horizootal  tilTar 
plate,  banaath  which  ii  aoldarad  the  box  of  a 
'    '       '    '     put  the  inatniment  in  the 

___.  — to  «ay, 

"8aptantrion"  (north),  "Orient"  [oaat),  "Midi'' 

Sjuth),  "Occident"  (weet).     One  ot  the  end>  ol 
e  needle  of  tha  oompeniiitisightj  while  the  other 
ii  forked.    It  i*  placed  in  a  poaition  in  which  It 


daelgnsd 


tha  dealiFn.  Such  ia  thii  wonderful  Bttle  initrnmant; 
in  whic^  avarything  ia  arraoged  in  humonion 
linea  tluit  dalight  tha  aye  anil  eaeily  detract  coWi 
attention  from  a  idantiSB  examination  of  it  Lat 
na  entar  upon  thia  drier  part  ot  our  aabject ;  wa 
■halt  rtill  uve  room  to  wonder,  And  let  ui  take  19 
flnt  the  highra  quaatioo. 

Lat  ua  oonaidar  a  horizontal  plana  (Fig.  3,  So.  2) 
—a  plane  perpendicular  to  the  Dieri£an.  and  a 
ri^ht  line  parallel  with  the  axia  ot  the  world.  L*l 
P  ba  a  point  npon  thii  line.  Aa  we  have  eeea,  null 
point  ii  the  mmmit  ot  a  very  wide  ooue  doaibad 
Ui  one  day  by  the  aotar  raya.  At  the  equinox  Unt 
none  in  converted  into  a  plena,  which,  in  a  vertical 
plane,  intaneota  the  atnight  Ime  A  B.  Betwem  tha 
vernal  end  antomnaJ  eqninoiei  the  mn  ia  aituatad 
above  this  plana,  and,  oooseqaantly,  the  ahadow  of 
P  deecribea  the  lower  corvae  at  A  B.  Dnring 
winto',  ou  the  oontnry,  it  la  the  upper  carvel  that 
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MB.  aad  of  Um  total  adipM  of  the  moon  of  J11I7 
B,  18SB;  bnt  it  mln  oontuoi  u  axpotition,  is 
■l«BN,  bj  Mr.  J.  H.  Sehubula,  of  hi*  ••  MBchuil< 


al  ^Mij  of  th*  SoUr  Corouft,''  which 
k»  nKMt  Nriou  attontlon.  It  ii  related  ot  tha 
]kMA(idg«  Codargtadnate  that,  apon  bauK  aikad 
IBW  ha  bd  got  od  with  a  nartlcalat  ptopoStiiiD  in 
M  ——•—«—  ha  rapliad  that  ha  oould  acaroalr 
iylhfttbahadHond  il,  but  ha  Battarad  hiouaU 
Mi  h*  had  mada  It  appear  axoaadinglr  probable  to 
ha  aamiium ;  and  I  moit  flontaaa  tliat,  deUbeiat«l7 
'—'-'—f  Hr.  SohaalMcle'i  nrj  axoeUBDt  and  in- 

paper.heweauto  mate  hare  gone  Tery  Mar 
10  aatabliihing  tha  tnith  of  hu  hniothaiie> 

Ui  pndittlMi  a*  to  the  tatm  of  the  Coioua 


ladrloi  I 


knld  Ui  pndittlMi 

>  Oa  aomfas  adipaei  in  mi  (April  2S)  tad  1893 
I  15—16)  be  TBriflad,  tha  oiuia  will  than,  I 
lUe   OB    hit    opponent!    to    diiprore    its 


-—..:.  B."  (latter  32603,  p.  499)  i(  quite  right  i 
rfa  awuMptioB  that  the  beat  ladiatad  from  tk 
MOD  ia  <B)tingalehed  from  that  refinoted,  by  il 
Mfalf  eat  off  from  Uie  apparatiu  employed  t 
AwT*  it  b*  4  thin  plate  of  £an. 

Xf«n  aa  Mr.  Ljou  pnta  nil  qaeation  now  (i 
'^tf  T48SI,  p.  A07),  It  Maroalr  admiti  of  a  daanita 
■jwwr.  Aman  od  a6ia.  globa  would  maaenie  abont 
M0000086ia.,  and  if  my  qnariet  oao  dieoeni  ao 

»ptO-(IIBIn.ln  length,  would  haTa  to  be  magni- 
1,313  tlmea  linear  to  be  paroeptlble;  or  if  he 
■■jBrtpeioeiTB  a  Una  O'OOt  long,  tben  Uia  needed 
itaortlop  would  ba  4.9tf.  Togeteren-  - 
■OTimatB  aniwer  to  hla  qnaiy,  be  mnit  ezpc 
W  Umnll  and  na  what  u  Oka  imalleat  object  that 


■NIlBa  of  "Katth  on  tha  aioboe"  Ur.  Hook  ii 
poUnc  boat  (ia  qnaiy  1i9H,  p.  S09} ;  bnt  to 
MnU  aoT  mMake,  I  will  here  reprodnoa  Kaith'i 
VnblBM  ^VIU.  t*rbaliat  el  literatint  from  my 
MBaonof  that  work:— 

-  Ttjbtd  tK*  linn  of  tht  iuh'i  riling  and  iHtutg, 
mi  bHtlA  ef  tA*  iay  Md  night,  at  any  piact  iu>t  in 
^frigidainm. 

•■Buut— Find  the  *mi'>  dediuatlon  (Ur  Problem 
DL),  and  elerata  the  north  or  (ooth  pole,  acoord- 
lif  aa  the  daolioation  ii  north  or  wath,  ao  maay 
IWMaftbOTathahoriwm  ai  areeqoalto  the  eui'i 
iMtaaliaB;  bring,  tha  giran  plaoe  to  the  bran 
■■idliB,  and  Mt  tha  Ind^  of  tha  bour-eirole  to 
hnlvB ;  torn  tha  ^ba  aaetward  till  the  girm  plaoe 
IMHatethBaartamaamioircla  of  the  horiion,  uid 
fca  ■iimliw  nf  hniiri  inwml  oTsr  br  the  index  will 
kvtteUaM  tf  tha  (OB'i  eatting.  Deduct  theaa 
hiva  from  twa^f«,  and  you  hare  the  time  of  the 
^■'b  iWng ;  baeaue  tha  lun  riwa  as  muy  hovn 
litaB  twJf*  aa  it  *eta  after  twdra.  DauUe  the 
■to*  of  tha  nn'i  eetluig  giTla  the  length  of  the 
^,  and  dooUa  tha  time  of  r ' - 
^baitfit." 

-ikwhat  way  Ihia  ia  dlicrepant  with  Problem 
XKVU.  I  am  abaotntaly  at  a  loaa  to  conceifa. 
WbiB  tt*  Pole  of  the  globe  haa  an  eIa*ation  eqnal 
tilha  aan'a  declination,  he  will  ha  nttieally  oyer 
liwitb.  mui,  tha  wooden  horiion  will  repnaent 
fclMi— Jmj  batwaen  M^t  and  datkneaa.  Aa  the 
■rth  totitaa  Iram  weat  to  aaat,  then,  all  plaoee  01 
lit  watam  horins  wlU  jnat  ba  plonging  Into  dart 
t^t—ar  tha  nn  will  ba  tatting.  Oa  the  othai 
^■d,  all  ]^aoea  on  the  wettam  hotiwn  will  be 

■Bnng  abora  it  into  dajligbt— or  the  aun  will  ba 
dilK.  Why  doaa  not  your  oonnapondeut  aolTe 
ttMa  pcoblaot  on  a  teimtrial  globe  loraoiMgiten 
MM  on  tha  eartb't  lorfMa  and  nme  given  day  ia 

■■  jaar.  and  then  tea  whether  following  them 

>ni3)y  ooti,  or  doaa  not,  gin  dltootdant  rewiltaf 
I  am  ton*  t»  tfty  tbat  I  oannot  BiTa '•  B.  a.  W." 

(pn  74UI,  p.  610)  any  fonnola  whenoe  he  can 
:  *Huay"   olonlata  the  mm'i  altitude  above  the 

'  iten  for  afiv  oAtsn  hoar  kI  I 

Milhaba 
-.i»wU,Wnl 

■»lM),bd 

iU,iI  ha  obtaioa 

,  "V  "^  final  the  BMgiiJiao,  he  can  oomputa  ita 
:  WUli.  By  tir  the  auiaat  way  for  him  would 
<*  totaka  otit  the  ann'a  plaoa  (or  hia  given 
*Tt «« tha  ifautiedt  Almanac,  to  obtain  ao  oidi- 
MfftelaatM  gbba,  and  to  atlok  a  little  diMj  of 
W*  M  to  the  mot  indieatad  br  tha  Intaneotitm  of 
9**>«dlBattt  that  obtained.  If,  now,  the  index 
£**i<MB  didb  batrt  to  the  time  of  tha  tus't 
SSL.(*^  pole  of  tha  globa  being,  ot  oonrae, 
JWW  to  thalatitnda  of  tha  obaerrai'i  ttatitm), 
^"■■■aAda  cttoeidft  with  the  honr  oirolapMiing 
Pis'  tha  inn,  than,  ^V  tuning  tha  gb>£ennlS 
m.y^»  pdnta  to  tiw  tima  at  iriiloh  the  aan-a 
SS*""9"i^>  *>>*  ^"1*^  '°*7  ^  nadoff  by 
f^T^n  «t  tha  fiasibla  qudrant  of  attitude  with 
rr.^Al.  tHahtm  ua  proriiUd.    Although  I  dialike 


mpla,  at  CtraaDwlch,  on  tba 
1060'  totheE  -■  -■ 


the  latitude.    Far  e: 


North,  and  aete  the  ivne  to  the  Weat  ot  North.  In 
the  Lolloden  Iilandi  and  aU  tha  northern  part  of 
the  Norwegian  Coait,  it  neither  ritee  or  eeti,  but 
remaioa  above  the  horiioii  for  the  entim  24  boon : 
while  Ml  tha  Equator  it  tlaet  in  the  BJf.E.,  and 

▲  Vallow  of  the  B07&I  Aatranomloal  Boolety. 

BOTATION    SB    VBVTTB    VS    OAVAUX 
DB  BCABS. 

[32SS3.1— Li  lettra  32£34,p.  477,de"F.B.A.S.," 
i^bliga  a  quelquee  mota  da  rfpouta;  oe  aera  la 
demiira  foia,  car  ]e  ne  voia  ancnne  otilitc  i 
Tolooger  oea  diieuiiioui  taiu  aucun  riiultat ; 
fditaor  et  lee  lectann  da  "  I'E.M. "  penvant  done 
jtre  tranqniUee. 

1°  CoDitatona  que"F.R.A.S."neditpre>qDeplni 
rion  dee  periodee  de  rotation  da  Hercure  et  de 
Vedui,  et  permettoni  doui  de  loi  propoaar  on  bean 
aujet  d'itude;  il  voudra  bien  h  rappaler  qua  M. 
Scbiaparelli  a  etadi^  aoigneuaamaat  toiu  lee 
tnvanx  da  ■••  devandara  inr  V^nua,  at,  li 
'aatronome  da  Uilau  na  donna  la  rotation  de  224 
Domme  probable,  il  eat  au  moiui  od  ue 
foimel  aa  mjet  de  la  eonduaion  iju'il 
...  - .  diuoaioa  d«  obeervalloua  at  bavaux 
antfrieun.  CetteconcliuJoneatoeUe-ci :  la  rolatioa 
dt  23  htura  f$t  uB  (ny(Af,  unt  chimeri  qui  nr  rtpote 
Tauoiiiitraenli  el  da  pitilioni  dl 
F.B.A.S."  veuille  bien  repreudre 
I  maniire  approfondie  qu'il  t&clie 
d'y  iignaler  nn  d^Iaut,  de  demontrur  I'ineiactitnde 
da  la  oondocian ;  >'il  n'y  parrient  pai,  il  coutarvera 
malgri  loi  una  Ugira  difUnoe  i.  I'fgaTd  de  la 
rotation  de  23  heuree,  dee  bavauz  qui  7  woduiunt 
et  dont  lea  antenn  n'auront  pai,  au  prialable, 
danuintr^  la   lauiaetj  de  rargiimtnialion  de  M. 

2°  bt  n'ett  paa  ma  faute  tl  cm  observant  Uan 
aveo  attention,  ja  trooT^  lea  ooutoon  det  grandea 
tadiea  de  la  planil 


1  aabxvuwoe 
jonnque  00 

paut  plna  f< 


u<  .m-  defau. 
"  i^tuded'ui 


avaa_pUiairqna  11 


U.  Scbiaparelli,  et  li,  malgre  la  maiUeora  voloott  du 
monde,  je  na  parriena  pai  &  oompiendre  e«  qua 
rArljptal  cbaDfier  il  cela. 

3°  J'avaii  deji  aoupconnj,  par  la  cinoordance 
d'<miiiiona,  qna  "F.B.A.S."  at  le  Capiiiiiae  Noble 
jtafant  d'exoallanta  amia;  aujonrdbul  la  choee 
n'eat  pat  doutanae  pniiquele  pranierprend  la  de'faoae 
dnaeoond.  Je  puii,  done,  repoudiaitiqu'aprii  avoir 
promenj  partout  ttiomphilement  cecta  erreur  au 
lujet  de  la  Libya,  erreur  qui  tendait  il  Jater  la 
meBanoe  aurloe  rdialtatida  Milan,  il  ne  manquorait 
plui  que  de  la  maintenir  qnand  I'ioauctituda  au  eat 
dfmoutrcr. 

4*  La  (ait  mentionn^  par  M,  da  Bo<^'  eat  exact; 
ie  I'ai  tjrifif  oomme  "F.B.A.S."  Maia,  d'abord, 
Uioni  CitI  tl  Ttrrt  (16  JuiUet],  at  noua  vbitodi  que 
M.  deBovreaoDnattia^RWHlavao  nooi  que  ce  fait 
ponnait  tun  euoota  ne  point  demoutrer  aani 
lepliqua  le  earaotira  fantatmagoriqm  dea  gjmina- 
na  parlona  point  dea  oanauz ;  noni  voyoni 

-■-■ M.  aeBoi!  lea  admetdBfiiiri,il  vent 

,^,— . Sdoublemiot  de  lignea ;  il  adoiat  dona 

oea  lignea  au  [nealable,  cela  va  lani  dire.  Mail 
il  I'agit  dea  giminoMioyu,  Qua  fast  il  pour  oonitatei 
le  ^t  eorieux  dgnalf  par  raatronoma  d'Auven? 
n  faut  plaoer  robject  an  dehoia  de  la  diatanoe  de  la 
viiioD  diatincto,  11  faat  ■'amugcs  da  fa^n  que  la 
lunrtto  ne  eoit  paa  an  point,  il  faut  tAohar  de  voir 
(Toabit,  an  nn  mot,  tati^u  dal'iBileatnneaonditiDn 
axcallenta  pour  la  rfuinta  de  oetto  exp^rianoe.    Or, 

ecoiiement,  qoelle  anbaina  pour  '■  F.R.AS."  ! 
axoelleota  mAiu^re  de  U.  da  fioi:  a  enregiati^  qua 
je  Ini  ai  dcdari  n'avoir  didouUe  le  Phiion  qu' 
aprSa  utu  hiure  d'eflort,  et  dani  ma  lettre  3^494, 
p.  431,  de  "I'E.M.,"  ja  auppoae  que  I'obwrvataur 
ajvnt  lafoi  et  la  tolonlc  d»  voir,  peiiitt^  iin»  hturi 
durant  darn  le  but  da  d4oaavrir  non  pa*  U 
gjminatioii,  faien'  entandn,  oomme  la  auppoae 
■<  F.S.A.S.,"  maia  isulemeDt  let  cananx  ireetiAca- 
titm  Importante).  Dana  nn  artiole  de  Oiil  it  Ttrri, 
qne  "  F.B.A.8.,"  ne  onmait  pent-atre  point,  et 
qui,  k  ooup  lur  I'inttraaaara,  j'ai  mjme  declare  Ctra 
reate  qualquetoia  plmitHTi  ktura  i  roouUire  pour 
profitec  dea  mommta  tiEa-rarea  at  tree  fuKitiii  da 
calm  dta  tmagea  en  1690  (Citf  et  Tern  du  IS  Jfai). 
Toutea  eee  Jieuret  lemblent  d'abordvanir  (ioguli'— 
ment  a  I'apraii  de  la  *"■'"  ■"-  "  ■"-  "-■  •^~ 
r  Autre  du  Phlaon  aeni 


, __^  ^-  riin'Uea  ei 

Fe  aai*  d'aillenn  de  bonne  lource  qua  H.  Sehispar- 
lUi  a  poor  prindpe  da  ne  point  ee  tatiguar  la  vim 
Muduit  aeaobaainliODa:  it  me  reite  jamait  I'aili 
'Wulair;  d'lint  fofM  eanlinue,  pendant  plut  d'une 

_._....  J ...    ..._.....  j^^^  ^i  ttterre  det  a/i/elt 

-  trouble  qne  Ton  nppoaa 

psndt  contour!  de  la  planita  daui  ea*  iliiwiiit, 
leCtaU  que  I'ou  voit  ^tpeiaitre  dana  I'image  imila- 
nent  aax  inatanti  de  almB  paifait  ?  Enfln,  I'iUa- 
lion  qu'on  iovoque  paut-elle  expliquar  le  fait  qo* 

roid:  UHegemiiiatiiHivutd'ai''raau  centre duditjua 
itvienl  de  'aaim  en  moini  larije  i  mcmrt  ga'elU 
ippnefu  du  bord  cainme  cela  dall  arrieer  par  Ptfftt 
u  la  piTtpeetivt .'  T,  Tarbr. 

THB   MOON'S   8UBFA0S. 

[32684.]— Tbs  queetion  raised  by  "B.  F.  S." 
[32563)  aa  to  any  aoooont  of  axiating  vaat  oratar 
risn  on  the  earth  ii  a  van  iotarerting  cue.  It 
lucta  ever  eiitled,  we  ihonld  look  for  traoot  of  than 
on  thoae  partt  of  our  globe  when  glac' 
marine  aotioa  have  been  beat  at  work. 

Now,  by  a  ooinddanoa,  I  am  at  preeent  penimn|[ 
Dr.  Carl  Felen'  aooonnt  of  hia  (^amuui  Bmin 
Paaha  Belial  Expedition,  and,  afttf  the  Qnrmaa 
manner,  the  author  givea  a  very  graphio  aoeount  ot 
the  {Jiyaical  geograph;r  of  the  reglinu  he  travanad. 
Bearing   on  oar  aabjeet,    I   give   tha  MlowhiB 

Page  219,  on  the  Maiai  pUteau :  "  Wa  are  her« 
perhape  on  the  oUert  piece  of  earth,  wbiA  ha* 
certainly  bean  turned  towardi  tha  ran  lor  mSUona 
3f  yeara.  Leikipia  itood  above  the  raifiee  of  the 
■ea  at  a  period  Bnca  wUgh  South  Amerioi  ba* 
twice  been  bniied  deep  in  tha  wavea,  and  thui  it 
■till  oonfrontt  the  gaamg  wanderer,"  fro. 

Page  2Gfi,  at  an  Blevation  ot  8,100ft.  on  the 
Edge  of  the  Baringa  Depreaaion :  "I  bad  frank 
here  a  complete  view  round  thii  very  remarkabl* 
margin  land,  and  thioUl  JHV  MMrt  ttat  V*  hav» 
hare  to  do  with  an  enormout  enter  ring,  tha 
diameter  of  which,  aa  it  reachea  to  tha  aioent  of 
Elgeja,  I  wii  aftarwarda  able  to  determine  at  IG 


onetfaat  I    _ 

which  I  oould  oompara  only  with  on 
ayilema  in  the  moon." 

Page  371,  by  the  l^ctoria  Nyania :  "  On  thil 
day,  betoie  tonriee,  we  had  aliaadj  oUmbad  th» 
ridge  that  Incloaet  Lake  Victoria  like  the  wallt  td  » 

Dr.  Patera  ia  certainly  a  keen  obtervts  and  • 
nraphic  deacriber,  whatever  wa  may  think  of  hia 
liiamarckiaa  style  of  treatiDg  the  nativee.  Es 
travelled  on  the  "  atand-no-nontanaa"  policy,  and 
it  il  well  for  him  hia  gunpowder  held  out. 


KBTBOB  BAOIAjna. 

[32SB5.]— I 
urain  on  your    . 

!,  thati  have  made  ute  of  one 


apilogiia  for  ^xttomiog 
lui  Bubjeet.    I  find,  hnw- 


avtf.thatl  havamadeute  of  one  erroneoua ain- 
meot  againat  Hr.  Denning^  theory  ot  the  dufttDK 
of  tha  Fereeid  radiant.  The  orbiti  aorreapoudlnK 
to  the  ndianta  at   60°  -t-  S9*  on  Anguat  16  aiM 


70°  -^  ^i»iAugnit22doiuitinraaUtyanr«)9)oiid 

th^  I 
loDEitude  and  latitude  ot 
uio  37'4°  reapadivriy,  and  calonlatea  tha  orbit  on 


ily.     1   quota     Dr.    Kleib«r*a    figure* 

dy,    but   ibttj   are   wrong.    He    glvee    th* 

longitude  and  latitude  ot  the  latter  radiant  at  77'fi^ 


Hi«-? 


to  uvbaiu,  u 
rhioh  I  ion 
lampla  for  hia 

^i^^itk  (4ll"T  TSOtS,  p.  -511)  puti  a  meaning. 

atttwi 


^j^^^Mon;  b**tM*  the   polnta  of  ridug  and 


tUaa  de  M.  de  Boii  bian  qua 


I'mil 


e  rfpondre 


dea 


oondlttoBi  de  fatigue  anormale,  ni  d'obaervationi 
faitea  hon  da  point,  ni  hon  de  la  diatanca  da  vinon 
jirf^nrf.  Admattona  tootetoit,  poor  taire  plaidi 
aux  adveraairea  dee  geminationa,  qua  OBrtaini 
iiliiia  uliiim^  emfdoyant  dea  inatnimenta  pen 
pnlaaanti,  amant  viotimea  de  oetto  illnaion,  it  reaten 
enoon  h  expliquet  pouiqnoi  iU  ne  voient  pai 
doublea  toot  laa  eontoura  da  Han,  vu  I'ital 
anormal  on  il  leur  a  plu  do  mettre  leur  aiQ  et  leoi 
Insetta.  Mail  peut-on  afrienaemeDt  adoiettre  qui 
dea  obewatann  eomnu  MM.  Sdiiaparelli  el 
Perrotiu,  ae  aemnt  da  tr^  graoda  inatoumenta. 
"  -' ■ point  ■ItfnrlamiM 


, Both  flgnrea  are  wrong:  that  for 

itnde  being  to  to  ue  extent  ot  naatlv  6**. 
Thit  it  not  the  only  InAnea  in  whiah  Dr.  Klelbar'* 
entire  orbit  il  erroneoua.  The  eama  thing  ooooi^ 
for  initanoe,  with  lb.  Deiming'i  radlenta  numbatacl 
321  and  322.  Further,  I  And  that  Ur.  Daouing** 
PirttidM  accord  van  fairiy  with  tha  ring-thewy 
(allowing  for  the  ilmuBon  of  the  radiant)  if  w* 
omit  the  ftrat  of  the  aariee  at  3'  +  49"  and  the  lart 
at  60°  +  69°.  The  latitude  ot  the  foimar  and  thtt 
longitude  of  the  latter  ar*  too  great.  If  tha  aerie* 
ia  oontiuued  to  the  25th  of  Auguit,  with  a  podtion 
at  78*  +  56°,  the  final  longitude  ia  atill  more  fai 
exoeaa.  The  ring  would  give  aomething  like  60* 
-h  60^  for  the  25th  of  Anguat.  Dr.  Kldber  givea  » 
aimpler  rule  for  the  diapuoement  ot  the  ladiant  on 
the  ring-theory  than  that  iridch  I  previonaly  dted. 
It  ia  :  The  latitude  »/  the  radiant  reinaini  ronttanl, 
vhile  the  hngilude  inereatee  p report iatialli)  la  tKr 
time.  The  longitade  Bod  latitude  of  the  Pandda  on 
the  10th  of  Augnrt  ii  about  60°  +  38°,  and  Oia 
leriei  oan  be  traoad  backwarda  and  forward!  hf 
iw**na  of  *hi"  rule,  taking  the  doily  changta  & 
longitude  from  ttie  Naatital  Almanae. 

I  may  note  that  wa  might  expect  to  find  th* 
iwif  taat  mateori  ooiraqioDdina;  to  orbiti  of  vaaQ 
indinatlan  with  retrograde  ma&on,  and  the  doweat 
metaori  correnMidinK  to  orbiti  of  imall  inoHnatloii 
with  direct  mirtlaa.  Oompailng  Dr.  KUbafa  tabl* 
with  Ur.  DennlDg't  oatalogui,  thit  anpeara  to  b* 
the  ganand,  but  not  Inmriable,  nue. :  but  fiie 
aseeptient  nay  Indlaato  dl^tle  orliypabo 


ENGLISH  UEOHAHIO  iSD  WOILD  OF  SaQSrOE:   Ho.  I>7«.  Aoo.  7,  tm. 


EKOIISH  KEORANIO  AND  WOELD  OP  SQIENOB:   yo.  1878. 


Ubm  attain  Oiat  toMt  dtrinble  «nd,  tlia  mefiiod  of 
inrantlim  and  CDTC. 

If  TOD  an  able  to  ipara  tha  nwoo  in  "  Ours,"  la 
-_i ..-"-,   f^i"    — .--    " 


. _!   will   tt:^lain   the  pn>caaa, 

iriiidl  wIU  talng  to  light  the  active  caua,  how  it 
inodDOM  the  elieata  known  in  dieoawt,  iti  ranoval, 
and  oontMUSnt  oaiMtion  of  the  cffeet. 
Dolwidi,  S.E.  Vita. 


€.] — Thb  appeanmoe  of  a  diiordci  hitherto 


heomaelaiQiiot  an ot^odox pnetitionar ;  Wta 


nnmtea.    Hues  men  tnatod  k  tha  two  epidamica 

oI1890andI891  14,986  t *' ^  -"^- 

to  the  nombec  of  73,  I 
pMKnu  OT«r  70  T«an  of  l^_. 
FU^-eight  o{  the*«  docton  w«ra  huipr  (mough 

tobeaUa&Mr  Uiat  ther  had  treated  S,9S," 

tetwaoilham  withont  a  nngle  lose  b;  death. 


n  out  of  S3,  who  ban  tnated  between  100  and 
xvO  eaaea  wMwvt » iln^  death  r 

Itthaj  Ban  diow  highai  naolti,  I,  lor  one,  am 
nadf  toleainof  them  the  detaili  of  theiimalhod 
ot  "**T^i*^  tnatnMnt  in  tlui  dirader*  If  our  iohool 
dkawa  battel  reanlta,  tha  oiiiiDdoz  thonld  be  leady 


ASITHKBTIOAIh 

[32S96.]— Tax   nnmencal  letationB   which  Mr. 

Imra;   poinU   oat   in   hii   letter  (S255S)   in  tha 

"B.M.'Vror  .'-'-"■ ' —   ■■-'  "-  ' 


■ieti  of  eight  d^ta,  a  and  t  bung  the  fooHh  and 
filth.    ThenombeiwiUba— 

X  100,000  +  »  X  10,000  +  fi  X  1,000  +  1/        (A) 
l^ampoea  the  digit*,  we  get — 
X  100,000  +  a  X  10,000  +b  x  1,000  +  z        (B) 
Beunsga  A  aa  bafote,  and  nibtraot  B — 
[(*  ~- 1)  100,000]  +  [i00,000  +  til  -  1)  10,000] 

+  [10,000  4-  (*  -  1)  1,000]  +  [1,000  +  y] 

100.000  +  B  X  10,000  +  bx  t.obo  +  I 

y)  190,000  -f  90,000  -t-  9,000 

+  {1,000  +  y-x). 
anot  z  -  I  -  y  and  1,000  4-  y  -  *  la  999, 
at  aa  the  ramlt— 
99,999,999. 
It  ii  equally  aaoy  to  prove  the  other  relation  that 
Mi.'Imray  meutioDi— namely,  that  it  yoataka  the 
*  reprceenting  anvmmaf  nianajander£12, 
tha  poniidi  and  tha  pence  and  mbtnct, 
tranrooee  the  ponndi  and  the  penoe  in  the  ta- 
nuinder,  and  add  the  rendtiiiK  unonnt  to  that 
ismajnder,  ;on  invaiiaUj  gat  £12  IS*,  lid.  aa  the 
reault. 

'  <   be   the  number*   ot   pound*, 
(hilUngi,    and   pcmce    respeotivelj.     Raduca  the 
poond*  and  ehillmgi  to  penes,  and  yon  gat— 
2V>a  -f  12»  +  c  (A). 
l^anspooe  the  nombere  of  tha  ppnnd*  and  tha 
pesM,  yon  get — 

240)+  m  +  aCB). 

Snppoaa  a  to  be  larnr  than  c,  take  B  froni  A. 

To  do  Oi*,  tlie  gronpa  in  A  muat  be  raairangad, 

[!«  Ca-1)]  +  [2«  +  la  {4-1)]  4-  [13  +  o]. 
On  mbtiaoting  B  from  thi*,  we  gat — 
■        a*0{«-l-*)  +  (240-13).+  (12+«-«>.- 


(13  + 


take  a  nun 


ir  July  2t  are  corioiu,  bat  the  demon- 
tion  which  he  givee  of  the  prlndpla  involved  ia 
r  obecon,  and  ii  (algabnuoaJly)  wrongly 
—Bad.    He  ahrowa  hj  ao  example  viat  if  yon 

1  number  made  up  of  any  lariee  ol  dj^ta, 

'  tnutpoaa  the  Bnt  and  lait  digit*  (or  gronp*  ot  n 
digit*),  and  find  the  difference  between  tlie  nnmbar 
tha*  obtained  and  the  oriuioal  nnmbw ;  and  then  to 
tba&nt  digit  (or  gronp  ol  n  digit*)  in  thia  dlflerenoe 
add  the  Ian  digit  (or  group  of  n  dinia)  in  it ;  and 
to  the  laat  digit  (or  group  A  n  digit*)  in  it  add  tha 
flnt  digit  (or  gronp  of  n  digit*)— yon  get  a 
amy  digit  in  whioh  ia  9.    Hint,  to  nae  I 


Take  the  nuns  number 

Trait*po«efiiittwoaiidla*ttwodigit*    61M3258 
Diffarenoe .^nnn™w^ 


with  the 


,  *,  e,'  rf,  and  e.     tLb  number  iteelt  wUl  bo— 
flXl0.0004ixl,000+cxlOO  +  dxlO  +  .CA). 
If  wa  tnoipoae  the  Snt  and  loot  two  digit*  we  gi 
t  X  10,000  +  i  X  1,000  +  r  X  100  +  d  X  10  +  0  (B) 
If  abelargetthan;,  lubtnot  (B)__.      ,   ,. 
To  be  able  to  do  thi*  digit  by  dig^tj  wa  muit 
■Ennge  tha  grouin  in  A  (in  aceon 
tjttam  of  ierreuHig)  in  thia  way — 
(AJ  [{«  -  1)  10,0001  +  [10,000  +  (S  -  1)  1,000] 
4-  [1,000  +  (e-1)  100]  +  [(i  -  1)  10] 
+  (10  + 
(B)  *  X  10,000  +  b  X  1,000  +  «  X  100  +  rf 

Xl0  4 
JHff:    (a  -  1  -  .)  10,000  +  9  X  1,000  +  9 

X  100  +  9  X  10+(10  +  »- 
In  thia  the  valne  ot  the  firrt  digit  i>  a-i-,, 
and  that  of  tha  lait  ii  10  +  <  -  a.    Theae  added 
tt^ether  make  9,  therefore  the  remit  becomee — 
9  M  10,000  +  9  X  1,000  49x100  +  9x10+9 
or,                                99,999. 
IbapKMd  wiUbeanalogoui  if  A  be  taken  frotoB. 
A^*io,  rappoae  we  trampoee  a  gi«ap  of  three 
(Bdbi  at  tlia  Mgfamlog  and  end  of  a  number. 
'Let  X  ba  tha  vslua  of  tha  lint  three,  and  v  the 
Mwof  OMtait-thrM.    Bnppow" ■■ 


ippean  to  be   eqoal 

[lumber    of     digit*,    negleotiDE     ti 

loe*  not  include  the  value  "  0,^'  whidi 

in  evary  caae.    The  remit  will  alway*  ooaait  ot 

me  or  mon  of  the  digit*  I,  0,  S,  9 ;  tlieir  mm  wiB 


the  digit* 
uwmvB  Dfl  oindble  t^  ^ 
itself  wiU  also  *hai«  the 


1^  tWef  on  tha  rMdl 
proper^. 

ion*  a  peculiaritr  d 
■  sum  ot  money  lea*  than  £12— i.e.,  when  tnaM, 
a*  we  have  done  above,  to  ordin^  DombeiL  ft* 
reault  la  alwaya  £12  18a.  lid.  Ttua  pnn^  rf 
independaioa  of  the  reaolt  on  the  nun  doaaa  ■ 
oaioble  ot  a  much  larger  appUoatum  ;  tha  aanc 
irill  be  conetaat  whether  the  amoimt  be  takm  a 
money,  length,  area,  weight,  or  any  othac  17^^ 
at  meaaurement.  Alao  tba  valoa  ot  the  auoBat 
need  not  be  nstiicted  to  £12  or  any  otha  liaiL 
Pot  inatanoa,  we  will  take  a  scala  of  unit*,  pnma, 
ind  geconda,  in  which  a  unlta  make  one  prim*,  lad 
i  primea  or  a  j  unita  make  one  eeoond.  I4t  m 
take  A  aeconda,  B  ptimai,  and  C  nnitfl  : — 


Second*.    Primea.    TJnita. 


..(I) 


(1)         G  B 

it "  A"  may  be  greater  tliB&  "  «  "  or  aMtlaa 
',"  in  whioh  caaawa  mnat  raduoa  A  to  ibIbm 
eeoonda.  Let  A  ■  a*  aeoonda  +  n  piaM 
unita,  than — 

m  nab  +  tin  +  x;  or  *  —  A.  — («•*  —  *« 
(3)  C  +  01    B+f>  A-aiii  f-na  ....(Q 
Hmo  ia  aubtaaotmK  (3)  tMm  (1) :~ 

I.— If  A-fflai-»aii  Re«t«r  than  C,ft  wiDh 
■Moeaaaiy  to   bobow  "  S^"  beta  tha  pima^  mi 


■a)-U,l 


add,    iinea    (a-l-ej    be 


n.— If  A  -  na  i  -  fia  U  lam  thaai 

.  .       y  to  borrow  from  thn 

iBit  be  bosowed  from  the 


11  +  {480  -  24)  +  11. 
Bnt  180-24  ii  equal  to  20  x  12  +  18  x  12,  and  aa 
20  X  12  pence  i*  one  pound,  and  IS  x  12  paice  la 
18  ahilUngB,  on  adding  the  pound  to  tha  flnt  group 
(whioh  U  equal  to  £lT),  wa  get  £12  18*.  lid. 

The  proof  i*  ot  ]uit  tha  lama  aort  if  e  be  larger 
than  a,  and  A  be  anbtxacted  from  B, 

Mr.  Imray  will  exeote  ma  for  pcdnting  ont  to  him 
that  9911  not9x2. 

Caterfaam,  July  28.  '      0.  P.  Kaaon. 


>.  316S8>  pnbli^ed  in  your  laat  weeV'i 
.,  hj  diooaing  IDma  number,  antiialy 
■*     and  aubtracting   thia '"      " 

— ,. : j^g 

ID  to  the  Noaindac ; 


a  number  containing  S    digita  be  choaen,  repre- 


Sabtraeting  (3)  from  (I),  and 


A_C-«-l 
BaTaiiing{4) 
C-A+«»4+ita  +  a 

4-«-I 

t-n-1 

C-A+«ia» 
+  na  +  a. 

A-C-m-I 

Adding  (*)  and  (6)- 
ma*fB»+«-B-l 
Simplifying  (B) 

2i-2a 

-V-1'.*:.". 

It  wa  aaaume  the  top  line  to  b«  tha  greatar, 
"A  +  x"  moat  be  greater  than  A.  Thentoie  is 
unlta  oalnmn  the  greater  muat  be  Eubtraotad  from 
the  lea*. 

It  waaaanme  the  bottom  line  tobethe  greater, 
A  +  z  mnat  be  amallar  than  A.  Therefore  m  uniti 
□olumu  the  greater  muat  be  lubtraoted  from  thi 


.  (3) 


Subttmrting  (2)  from  ll)— 

-  1     10-1     10  -  *  . 
(3)- 

10  -  z     10  -  1       z  -  1 
the  turn  ol  (2)  and  (3)  i*— 

:o[io^  8  [10]       9 

which  Ii  equal  to  1089. 
Tkn*  we  aee  that  for  auy  number  with  3  dfgi 


4-C»+a)  a-i«-t 
II.— WhKL  A-M  ab-fia  iM  leaa  than  C. 
Subtracting  (3)  from  (t)  and  bomwing  id« 

A-O-m-1  t-m         C-A+«a» 

+  Ha  ....  (t> 
Bevening(7) 

a        b-n        A— 0-M--l....(9 
(8) 

""-■^"....(^ 
Simplifying  (9) 

o{«4+-i)  b-ln+1)     a-(m  +  l)....[ILl 

It  will  be  (een  from  theee  f  ormule,  I.  and  It, 
that  the  result  doe*  not  depend  dirrctly  QpOB  Ika 
valuee  ot  A,  B,  and  0,  but  only  upon  the  nl*tiN* 
ot  "  A"  to  "  a"  and"  i," and whethw C i« gralW 
cc  laat  than  tha  number  Manila  loft  whan  the  "A' 
ouita  are  reduced  to  prima*  and  aeooDd* ;  the  valtt 
olBiaporfeotlylmmateriaL  Thareaiilt,£t2 1S*.1U, 
ia  merely  a  (lutioular  caie  ot  formula  I.  Fotadl 
No.  II.  anpaan  to  fail  when  "m"  ha*  a  vain*,  W 
n  i*  nothmgi  the  nnaabar  of  aeeond*  being  on*  tM 
many,  and  the  nnlta  one  too  few,  tot  th*  ml 
retnlt ;  thi*  irregnlari^  appairatly  havliw  fModar 
tion  in  the  appeafauoe  of  tha  tOffit  "  0 "  it  A) 


the  reault  ot  thU  treatment  will  be  1089.  C 
neglect  tha  ewe  when  A  +  li*  equal  to  A,  whan  thi 
reault  will  be  0.)  Again,  taking  numben  wltl 
4  digit*,  we  always  obtain  eithw  9999 
10890,  10989,  or  990,  theae  four  different  reault 
depending  raapeotiTely  upon  whether  it  i*  neoeaMtf] 
to  borrow  in  the  flnt  and  third ;  flnt  and  aeoond 
flnt,  leoond,  and  third ;  or  only  in  the  leconc 
oolumn  [the  oolmnn*  are  counted  bom  the  tlgfatl 
One  ot  UeM  eaaea  mutt  oaaar.  With  nnmbcn  of  1 
didta  wa  obtain  eiUier  99099,  109890,  109989,  01 
10980,  depMtdb^  raapeotfnly  on  vhemer  m  mnai 


prime    oolnmn  afkc  the  proeaaa    ot 
TruatiDg  that  thaae  tew  facta  mn^prova  of  In 
to  your  readara.  3aa.  B.  *"" — "" 


FHOTOaBAPHS  IN  OOXiOUXa. 

[32S9S.]— "F.E.F."mayra*t  M^inUiaiU. 
No  one  ha*  yat  ditcovmed,  not,  in  ray  opiiiiv  "^ 
ever  diacovar,  any  proeaaa  for  printing  jnatai 
in  natural  oolonn.  The  only  thing  that  ha.  .. 
done  ta  the  repndnotlon  on  bIm  ot  eactain  Bortiaaa 
of  tha  Bolar  apectenm,  wuoh  la  a  vary  wMMt 
thing  Indeed-  f 

HIBTORIOAX.   UMOXOXtTX. 

[33599.]- Tb3  Arbroath  and  VortK  BathMfi 
when  opoiad  on  the  3id  <rf  Janaarr,  I83t,  laai 
gauge  ot  att.  6{n.,  and  during  the  year  ISM  Ibadk 
S^bgand  Oo.,  of  t)ididM,  4«H^*d  and  »' 
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ULTHEWOBK  EOS  AMATETJBS/-VI. 

{Continued  from  page  4  30. ) 
The  01oolunaker*8  Lathe. 

THE  clockmaker*8  dead-centre  lathe,  called 
a  tam-bench,  is  shown  at  Fig.  42,  page 
419.  This  must  not  be  neglected  by  the  turner, 
especially  when  he  wishes  to  turn  small 
work  in  ivor^,  bone,  or  choice  woods.  In  its 
simple  form  it  is  composed  of  a  bar  of  iron, 
about  |in.  on  each  face,  bent  up  squarely  at 
one  end,  so  as  to  show  a  horizontal  plan  about 
28in.  long,  with  a  vertical  upright  of  4in. 
k>5iii. 

This  upright,  which  is,  properly  speaking, 
die  fixed  poppet,  is  strengthened  at  its  end 
tij  an  oliye-shaped  head,  pieced  through 
lengthways,  which  measures  about  l^in.,  to 
leoeiTe  a  small  steel  cylinder  the  thickness 
<i,  a  oedar  pencil,  and  about  2in.  long  ;  one 
-eBMl  is  cone  pointed  and  the  other  £led  flat. 
■It  is  useful  to  have  the  flat  end  hollowed  by 
^lilling  up  the  centre  about  i^sin.  deep. 

The  niovable  poppet,  also  of  iron,  has  its 

iMse  twice  the    width  of  the  iron  bar;   it 

alides  upon  this  by  means  of  a  well-fltted 

mortise,    and   is   flxed   by  a  thumb-screw 

ondemeath.    The   movable   poppet   is  the 

flmie   height^  as    the    flxed   one,    and   is 

itensthened  in  the  same  way  at  its  end  by 

m    olive -shaped   head,    which   is   pierced 

ihrongh  its  entire  length,  to  hold  a  cylinder 

«f  the  same  substance  as  that  in  the  flxed 

poppet.   These  steel  cylinders,  called  centres, 

an  held  by  clamping^  screws  placed  in  the 

oHve-shaped  heads,  which  are  tapped  through 

iSktm  top  for  this  purpose.    (For  illustrations. 

Bee  Pig.  42,  p.  419.)  On  the  bar  and  between 

Ishe  poppets  IS  a  sliding-piece,  marked  A  in 

EiK.  42.    This  allows  the  tail  of  the  T-rest 

socket.  Fig.  43,  to  pass  through  the  D-shaped 

Mening,  and  presses  it  against  the  bar  when 

ue  thumb-screw  beneath  is  tightened. 

The  tail  of  the  T-rest  socket,  marked  A 
Wig.  43,  which  may  be  slid  backwards  and 
Borwards  at  will,  carries  at  its  front  end 
Ma  olive-shaped  head,  pierced  through  ver- 
bioally,  and  into  this  the  stem  of  the  T 
rmarked  A,  Fig.  45,  p.  419)  passes,  and  is 
Qzed,  by  means  of  a  clamping  screw,  at  the 
position  required  by  the  shape  of  the  work 
beixig  tuixed. 

To  estimate  the  precision  of  the  clock- 
Kiiaker*s  turn-bench,  flrst  be  assured  that 
fcha  cone  points  of  the  centres  placed  in  the 
two  poppets  coincide  perfectly.  With  this 
object,  elide  the  movable  poppet  along  the 
bar  until  its  centre  point  meets  that  of  the 
fixed  poppet.  Afterwards  be  assured  also 
that  the  movable  j)oppet,  and  also  the 
sliding  piece  fltted  with  its  Trest,  do  not 
■ock  but  very  slightly  before  they  are 
clamped  by  the  flxing  screws,  and  that  these 
two  pieces  slide  without  shaking  or  tilting, 
vhich  might  be  attributed  to  defective  finish 
el  the  bar.  Moreover,  this  rocking  must 
not  exist  at  all  in  any  part  of  the  lathe 
when  all  the  clamping  screws  are  tightened. 

The  rest  for  this  lame  is  flxed  in  two  ways : 
(he  one  that  has  just  been  spoken  of  is  the 
more  used,  because  it  presents  much  less 
trouble  in  the  making.  The  one  which  has 
yet  to  be  described  is  much  more  perfect, 
Cmt  necessitates  a  precision  and  an  exactness 
which  is  difficult  to  attain.  The  sliding 
paeoe,  instead  of  having  a  0  -shaped  hole,  is 

Sooved  all  round,  and  seen  from  the  front 
ows  the   form   represented  by   Fig.  46, 
whilst  Fig.  47  shows  the  side  view.     The 

^  •  .*1^'^*^'**^  '**  AiiMteaw»»  ii  mftinly  adapted  from 
**j£^^tiTmxmktm,**  by  DaMinBeanz ;  but delottona  and 
•amaxma  are  aamerooi  and  extensira.  The  illuatrationa 
TO  new,  and  Ihe  tnatiaa  entiKlf  lemodelled. 
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tail  of  the  rest  is  split  all  its  length  up  to 
the  head,  as  shown  at  Fig.  44.  The  two 
forks  of  this  tail  embrace  uie  sliding  piece. 
The  T-rest  remains  in  other  respects  the 
same  in  either  case. 

It  should  be  understood  that  this  rest  has 
the  advantage  of  beins  much  more  flrmly 
seated  than  the  other ;  out  it  must  be  made 
very  exact,  so  that  the  two  sides  of  the 
sliding  piece  press  equally  on  each  side  of 
the  tail.  Few  lathes  of  this  kind  are  to  be 
seen  at  vendors*  shops — ^the  reason  is  simple ; 
it  is  that  they  exact  in  their  construction 
much  more  work,  more  time,  and  more 
talent;  and  they  do  not  sell  for  a  higher 
price  Uian  others.  Buyers  do  not  sufficiently 
appreciate  their  superiority  over  the  other 
lathes  for  clockmakers. 

When  desired,  these  small  lathes  are  made  to 
turn  with  a  wheel  Sin.  in  diameter  by  means 
of  the  left  hand.  The  details  of  this  ingenious 
and  frail  machine — which  can  be  useful  only 
to  a  very  enthusiastic  amateur  —  will  not 
be  given  here.  This  lathe,  thus  improved, 
being  by  no  means  necessary  to  beginners, 
it  is  useless  to  bother  them  with  lengthy 
descriptions  of  it.  When  the  amateur  has 
become  a  consummate  artist,  his  intelligence 
will  furnish  the  designs,  and  his  practised 
hand  will  be  able  to  execute  them. 

The  Brill  Bow. 

The  clockmaker*s  dead-centre  lathe,  spe- 
cially destined,  as  has  been  said,  for  turnmg 
small  work,  is  ordinarily  put  in  motion  by  a 
bow.  From  this  it  follows  that  the  turner, 
having  to  work  the  bow  with  his  left  hand, 
has  only  his  right  hand  for  holding  the  tool 
and  fashioning  3ie  work.  This  is  called  hand- 
turnin^.  As  great  power  is  not  necessary 
for  this  work,  it  can  be  easily  executed 
seated,  with  the  lathe  held  in  the  bench  vice 
by  the  end  where  the  flxed  poppet  is. 

Steel  Bows. 

The  bow  which  is  used  in  these  circum- 
stances is  most  commonly  made  with  a  flat 
sword  blade  or  with  a  fencing  foil.  A  hole 
is  drilled  through  the  width  of  the  blade,  a 
trifle  less  that  lin.  above  the  shoulder  of  the 
tang;  into  this  is  solidly  riveted  a  small 
rounded  iron  bolt  fully  lin.  long,  ending  in 
a  button  a  little  larger  than  the  bolt.  The 
end  of  the  blade  is  curved  round  in  the  form 
of  a  C,  the  head  of  which  is  level  with  the 
end  of  the  bolt,  and  the  recurved  part' of  the  C 
forms  a  small  elliptical  hook  in  which  the  loop 
of  the  cord  passes.  This  bow  is  flxed  in  a  turned 
handle,  furnished  with  a  ferrule,  the  tang  of 
the  blade  beins^  driven  into  it  up  to  the 
shoulder.  If  the  tang  is  longer  than  the 
handle,  care  is  taken  to  shorten  it.  The  bow 
is  furnished  with  sufficient  length  of  cord  to 
make  two  turns  round  the  piece  to  be  turned. 
It  is  fastened  by  giving  it  one  or  two  turns 
round  the  bolt  near  the  tang. 

Another  steel  drill  bow,  made  from  a  foil 
blade,  which  is  more  supple  than  the  sword, 
can  be  used  for  lighter  work.  Fig.  48  (in 
the  next  plate)  shows  a  foil  blade  arranged 
as  a  drill  bow. 

Whalebone  Bows. 

To  execute  work  of  extreme  delicacy  a 
whalebone  bow  may  be  used.  This,  about 
one-third  shorter  than  those  of  steel,  will  be 
thinned  gradually,  so  that  the  end  will  be 
but  half  the  thickness  and  half  the  width  of 
that  part  which  serves  for  a  handle. 

The  whalebone  bow  does  not  differ  from 
the  others,  excepting  that  the  little  bolt, 
instead  of  bein^  of  iron,  can  be  made  of  ivory, 
well  cemented  into  its  hole.  In  place  of  the 
hook  on  the  end,  easily  made  in  steel,  two 
small  notches  are  made  on  each  side  at  the 
end  to  hold  the  loop  of  the  cord.  The  whale- 
bone may  be  bent  quite  readily  by  heating  it. 
In  this  instance  a  pair  of  hot  pliers  are  con- 
venient for  making  the  hook  on  the  end. 

It  is  indispensable  that  a  turner  has  at 
least  three  drill-bows.     One  made  from  a 


sword-blade,  which,  stiffer  than  the  others, 
is  better  suited  for  rather  heavy  work  and 
for  hsurd  materials.  The  second,  made  from 
a  foil-blade,  can  be  used  for  lighter  work. 
The  third,  of  whalebone,  is  used  exclusively 
for  delicate  work. 

The  catgut  cords  used  for  these  different 
bows  range  from  the  second  violin  string,  the 
only  one  suited  for  the  whalebone  bow,  up  to 
that  which  would  be  used  for  a  flywheel, 
graduating  their  thickness  to  the  motive 
force  suit^  for  rotating  the  work,  and  over- 
oomine  the  difficulties  m  its  fashioning. 

Drill  bows  are  made  with  ratchets,  which 
are  tightened  at  will.     These  have  not  been 

rken  of,  because  the  trouble  of  making 
m  detracts  much  from  their  usefulness. 
They  will  be  found  ready-made  at  the  tool- 
shops.  He  who  buys  his  tools  will  do  well 
by  putting  a  little  more  money  to  procure 
this  pleasure;  but  it  is  doubtful  if  he  who 
makes  them  himself  will  ever  amuse  himself 
by  making  a  ratchet  bow — all  the  more  so 
that  the  uses  of  the  bow  are  rather  restricted. 

The  Fly-WhaeL 

The  pole,  the  bow,  the  spring,  the  drill- 
bow,  and  other  similar  methods  of  driving 
machines,  have  all  the  same  inconvenience. 
They  only  cause,  at  each  stroke,  two  or  two- 
and-a-half  turns  of  the  mandrel  or  of  the 
work.  The  tool  cuts  the  work  onlj  when  the 
foot  presses  the  treadle.  It  is  moperative 
when  the  cord  ascends,  and  it  is  never  re- 
placed, at  least,  without  great  practice,  in  a 
position  absolutely  like  that  it  occupied  before 
the  work  in  process  of  turning  made  its 
revolution. 

The  rotary  motion  not  being  very  quick, 
the  work  proceeds  slowly,  the  material  does 
not  cut  clean,  and  it  takes  a  long  time  to 
obtain  a  polish.  When  the  tool  is  made  to 
bite  somewhat  deeply,  great  force  must  be 
expended  to  overcome  the  resistance,  and 
when  the  work  is  large  in  diameter,  its  own 
weight  carries  it  forward  so  much  that  the 
spring  can  only  with  difficulty  make  the 
cord  reascend,  and  this  rubs  against  the 
pully  and  wears  quickly. 

A  wheel  remeiiies  all  these  inconveni- 
ences bv  its  continuous  movement  in  one 
direction,  and  whether  the  dead -centre  lathe 
is  used,  or  those  more  advanced  practise  on 
the  running  mandrel  lathe,  it  is  always  in- 
finitely preferable. 

He  who  wishes  to  fit  up  his  own  workshop 
ordinarily  buys,  from  all  sides  and  at 
different  times,  the  things  which  are  to 
compose  it.  This  custom — unfortunately 
too  much  followed,  but,  be  it  confessed,  a 
result  almost  forced  by  necessity — collects 
into  the  amateur's  hands  a  quantity  of 
heterogeneous  elements,  from  which  it  is 
afterwards  very  difficult  to  construct  a 
symmetrial  whole  that  is  suited  to  the  pur- 
pose. 

It  nearly  always  happens  that  the  tools 
first  bought,  and  with  which  one's  appren- 
ticeship was  served,  are  afterwards  rejected 
and  replaced  by  new  ones,  which  they  have 
served  to  perfect.  Therefore,  when  the 
amateur  has  acquired  enough  skill  and 
knowledge  to  manufacture  himself  all  his 
tools,  when  he  wishes  to  renew  or  to  improve 
the  machines  which  his  past  ignorance,  or 
the  bad  faith  or  want  of  knowledge  of  the 
dealers  has  caused  him  to  purchase,  he  will 
know  that  one  and  the  same  wheel  can  be 
made  to  set  in  motion  his  running  mandrel 
lathe,  his  dead-centre  lathe,  his  grmdstones, 
his  polishing  wheels,  his  circular  saws,  his 
drilling  lathe,  and  other  instruments  for  the 
service  of  which  the  pole,  the  bow,  or  the 
drill  bow  are  necessary ; — he  will  decide  to 
build  a  fly-wheel  as  soon  as  possible  after 
putting  up  his  bench,  and  before  proceeding 
to  the  manufacture  of  any  other  appliance. 

This  method  of  a  single  universal  wheel 
should  have  effectively  made  a  fortimein 
the  workshops  of  manufacturers,  and  ia 
the    laboratories   of   intelligent   amateurs. 
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Tests  upon  the  file ;  b  forms  the  handle,  there- 
fore, and  the  nut  holds  it  very  firmly. 

The  scrapes  occur  in  two  forms — ^those  of 
triangular  section,  and  those  of  oblong  section. 
They  are  almost  invariably  made  of  iron  files 
ground  smooth,  and  sharpened  upon  an  oilstone. 
The  furst  form.  Fig.  11,  A,  is  used  for  smooth- 
ing concave  surfaces.  The  file  is  ground 
smooth  for  a  length  of  about  2in.,  as  shown  at 
a,  and  being  rubbed  on  an  oilstone  becomes  very 
keen ;  while  the  large  angles  formed  by  the  faces 
permit  of  the  preservation  of  the  edge  for  a  good 
while.  The  tool  is  worked  in  the  direction  of 
the  arrow,  and  is  therefore  employed  for  concave 
surfaces,  journal  bearings,  and  such-like.  The 
scrape  shown  at  B  is  employed  for  flat  surfaces, 
and  is,  when  inclined  at  an  angle  with  the  work, 
operated  lengthwise.  The  end  and  the^  flat  faces 
are  kept  smooth  and  keen.  J.  H. 


THE    OPTICAL    LAI9TSRN :    ITS 
COHSTEUCTION    AHD   TTSB. 

By  Chas.  a.  Parker. 
Brief  History  of  the  Optical  Lantern. 

THE  magic  lantern — the  history  of  which  is 
shrouded  in  a  considerable  degree  of  obscurity 
— is  said  to  have  been  the  invention  of  Athan- 
asitts  Eircher — or  Father    Kircher,   as   he  was 
generally  called — a   learned  Jesuit  of  the  17th 
century,  and  one  of  the  most  profound  philoso- 
phers of  the  time.   He  was  bom  at  Fulde  in  1601, 
and  after  having  studied  at  various  schools,  be- 
came so  skilled  a  linguist  that  he  was  appointed 
Professor  of  Lang^uages  at  Wiirsburg.   He  wrote 
a  great  number  of  very  curious  books,  amounting 
in  all  to  thirty -four  volumes ;  and  in  one  of  these, 
entitled  '*Ars   Magna    Lucis  et  UmbraB,"  or, 
'« The  Great  Art  of  Light  and  Shade,"  will  be 
found  a  description  of  the  magic  lantern.    It  may 
be  remarked  that  the  word  magic  is  derived  from 
fnagif  a  set  of  men  who  were  among  the  earliest 
investigators  of   the    mysteries   of   nature,  the 
name  at  that  time  being    synonymous  with  our 
savant  of  the  present  day.     In  later  times,  how- 
ever,   scientific    effects    were    very    frequently 
blended  with  religious  rites   for  the  purpose  of 
deluding  the  common  people,  and  impostors  in 
the  art  likewise  became  very  numerous,  so  that 
the  name  of  the  magi  was  looked  upon  with  mis- 
trust, and  the  man  who  studied  the  wonders  of 
the  starry  heavens   or   the    marvels  revealed  by 
chemistry  came  to  be  looked  upon  with  terror, 
as  one  who  was  on  intimate  terms  of  relationship 
with  the  powers  of  the  unseen  world,  by  whose 
aid  he  was  supposed  to  be  enabled  to  perform  the 
feats  which,  at  this  remote  period  it  is  scarcely 
surprising,  were  regarded  as  supernatural.     But 
to  return  to  the    subject    in    hand.     Kircher*  s 
lantern  would  appear  to  have  been  a  very  primi- 
tive affair,  consisting  of    a   large  wooden  box, 
having  a  door  at  the  side,  and  an  opening  at  the 
front  for  the  reception  of  the  tube  containing  the 
lens,  in  which  there  was  a  slit  for  receiving  the 
sliders,  which  were  similar  to  those  now  sold  with 
the  common  toy  lanterns,  each  slide  having  three 
or  four  rude  paintings    of    ghosts,    demons,  or 
skeletons.     The  interior  of  the  box  was  provided 
with  an  oil-lamp  and  polished  brass  reflector,  a 
tube  being  arranged  in  the  top  of  the  box  for  the 
purpose  of  carrying  off  the  smoke,  of  which  there 
was  doubtless  plenty. 

When  Kircher  exhibited  his  lantern,  he  con- 
cealed it  from  view  by  means  of  a  screen,  through 
.a  hole  in  which  the  light  was  permitted  to  pass, 
being  received  on  a  smooth  white  surface  in  the 
outer  compartment,  so  that  the  spectators  gazed 
with  wonder  upon  the  shadowy  forms  on  the 
wall  without  knowing  the  means  by  which 
they  were  produced.  On  its  introduction  by 
Kircher,  the  lantern  created  a  good  deal  of 
interest,  and  for  a  considerable  period  his  room 
at  the  Jesuits'  College  at  Kome  was  crowded 
every  night  by  people  of  rank  and  title  who 
came  to  see  the  mysterious  optical  phenomenon. 
This  much  we  know  for  absolute  certainty ; 
but  other  evidence  is  forthcoming  which  would 
indicate  that  others  were  acquainted  with  the 
lantern  at  least  a  hundred  jears  previous  to 
Kircher's  discovery.  Benvenuto  Cellini,  the 
celebrated  jeweller,  artist,  and  musician,  who 
was  much  addicted  to  scientific  research,  gives  a 
somewhat  particular  account  of  a  seance  per- 
formed at  his  request  by  a  Sicilian  priest,  a  man 
of  considerable  scientific  and  literary  attainments. 
Cellini,  wishing  to  be  initiated  into  the  mysteries 
of  the  priest* s  art,  made  an  appointment  with 


him,  agreeing  to  bring  some  friends  and  a  boy, 
the  spot  chosen  being  the  Coliseum  at  Rome.  At 
the  appointed  time,  the  priest  appeared  and  pro- 
ceeded to  draw  circles  on  the  ground,  after  which 
he  performed  the  usual  ceremonies  and  incanta- 
tions by  the  light  of  a  feeble  fire,  into  which  he 
threw,  from  time  to  time,  some  composition, 
together  with  perfumes  and  noxious  herbs. 
When  the  ceremonies  had  been  continued  for 
about  an  hour  and  a  half,  the  amphitheatre 
appeared  to  become  filled  with  innumerable  troops 
of  devils,  some  of  whom  advanced  threateningly 
towards  the  astonished  party,  attaining  colossal 
dimensions.  The  boy,  who  appeared  to  be 
alarmed,  was  told  by  Cellini  not  to  be  frightened, 
as  it  was  simply  smoke  and  shadow  that  he  saw. 
Similar  results  were  obtained  on  a  subsequent 
occasion,  when,  after  a  quantity  of  perfumes  had 
been  burnt,  legions  of  demons  were  quickly  in 
attendance.  Cellini,  who  relates  these  incidents, 
goes  on  to  say  :  *'  When  the  magician  had  per- 
formed the  rest  of  his  ceremonies,  he  stripped  off 
his  gown  and  took  up  a  wallet  full  of  books, 
which  he  had  brought  with  him.  We  all  went 
out  of  the  circle  together,  keeping  as  close  to  each 
other  as  we  could,  especially  the  boy,  who  placed 
himself  in  the  middle,  holding  the  necromancer 
by  the  coat  and  me  by  the  cloak.  As  we  were 
going  to  our  homes  in  the  quarter  of  Banchi,  the 
boy  told  us  that  two  of  the  demons  whom  he  had 
seen  in  the  amphitheatre  went  on  before  us, 
leaping  and  skipping,  sometimes  running  upon 
the  roofs  of  the  houses  and  sometimes  upon  the 
ground." 

Assuming  the  above  to  be  true,  we  might  infer 
that  these  effects  were  produced  by  some  form  of 
magic-lantern.  In  the  first  place,  almost  every 
schoolboy  is  aware  that  by  throwing  a  magic- 
lantern  phantom  on  to  a  cloud  of  smoke  instead  of  a 
white  screen  it  is  possible  to  produce  a  most  weird 
and  startling  effect,  more  especiallv  so  when  great 
care  is  taken  to  conceal  the  fire  from  which  the 
smoke  rises.  Then,  again,  we  are  told  that  the 
magician,  on  going  home,  *had  with  him  what 
seemed  to  be  the  wallet  full  of  books,  and  that 
some  of  the  same  phantoms  which  had  been  seen 
in  the  amphitheatre  were  observed  to  be  dancing 
along  the  walls  on  either  side  as  they  passed 
through  the  narrow  streets  on  their  way  home- 
wards. Both  these  incidents  would  appear  to 
suggest  the  idea  that  all  these  troops  of  demons 
wmch  had  so  astonished  the  people  and  enhanced 
the  reputation  of  the  magician  were  produced  by 
means  of  some  form  of  magic-lantern  ingeniously 
contrived  and  artfully  concealed.  These  things, 
however,  took  place  more  that  a  hundred  years 
previous  to  the  birth  of  Kircher,  the  reputed 
mventor  of  the  ma^c- lantern,  therefore  it  is  just 
possible  that  he  smiply  rediscovered  that  which 
was  known  before,  but  had  not  been  previously 
described. 

A  great  many,  however,  consider  that  the 
phenomena  witnessed  by  Cellini  was  due  to  the 
employment  of  a  concave  mirror,  and  as  the 
effects  obtained  by  such  a  mirror  are  very  im- 
pressive, it  is  quite  possible  that  the  priest  was 
acquainted  with  them,  and  arranged  lenses  and 
concave  mirrors  in  such  a  manner  as  to  project 
upon  the  smoke  arising  from  the  fire,  images  of 
objects  presented  to  Uiem,  so  that  they  would 
vanish  or  reappear  as  the  wreaths  of  smoke  were 
rising  from  the  fire,  or  by  moving  the  objects  to 
and  from  the  mirror  the  projected  imag^  would 
be  enlarged  or  diminished  accordingly,  impart- 
ing to  the  spectator  the  appearance  of  running. 
It  will  thus  be  seen,  that  whereas  the  magic- 
lantern  was  confined  to  the  representation  on  an 
enlarged  scale  of  small  transparent  pictures,  it 
was  possible  by  the  aid  of  a  concave  mirror  to 
exhibit  on  a  screen  or  dense  volume  of  smoke 
the  image  of  a  comparatively  large  moving  body. 
From  an  incident  which  appears  in  the  life  of 
Socrates,  it  would  seem  that  the  ancients  were 
acquainted  with  the  properties  of  the  concave 
mirror,  and  Pliny  mentions  that  at  the  Temple 
of  Hercules  at  Tyre  there  was  a  consecrated 
stone,  from  which  the  gods  frequently  arose. 
The  lantern  has,  however,  attained  such  a  high 
degree  of  perfection  at  the  present  time  that  it 
is  possible  to  exhibit  nearly  all  the  phenomena 
hitherto  performed  by  the  aid  of  the  concave 
mirror. 

Until  the  invention  of  the  Argand  lamp  by 
Amie  Argand  in  17^9,  the  magic-lantern  was 
exceedingly  crude  and  inefficient ;  but  the  adop- 
tion of  the  new  lamp  gave  it  a  great  stimulus, 
and  led  to  considerable  improvements  in  the 
optical  parts  of  the  instrument,  including  the 
employment  of  a  double  condenser  in  place  of 


the  single  condensing  lens  previously  employed, 
and  when  the  advent  of  photography  fnmished  a 
different  class  of  pictures  to  the  former  works  of 
art  (?)  the  true  value  of  the  lantern  came  to  b» 
recognised  by  the  scientific  world,  and  the  utmost 
endeavours  were  taken  to  render  it  as  complete 
and  perfect  as  possible ;  but  as  the  lamps  burn- 
ing colza  or  sperm  oil  were  only  capable  of  illii* 
minating  pictures  of  a  few  feet  in  diameter,  it 
was  not  until  the  invention  by  Mr.  Marcy,  of 
Philadelphia,  of  his  compact  form  of  lantern, 
which  he  very  appropriately  named  the  "  Sdop- 
ticon,"  and  the  mtroduction  as  iUuminants  of  the- 
various  hydrocarbons  under  the  names  of  petro- 
leum, paraffin,  and  kerosine,  that  the^  lanten 
quite  grew  out  of  its  position  as  a  scientific  toy; 
and  although  at  the  present  time  the  old-fashioned 
Argand -lamp  is  still  quoted  in  some  makeis' 
price-lists,  the  mineral-oil  lamps  have,  to  a 
great  extent,  taken  its  place. 

Although  the  "Sciopticon,"  when  first  intro- 
duced, was  a  considerable  advance  upon  any 
previous  form  of  lantern,  yet  it  had  its  faults. 
When  the  light  from  the  two  wicks,  which  were 
placed  edgewise  towards  the  condenser,  was  pro- 
jected upon  the  screen,  the  disc  of  li^ht  wu 
marred  by  the  appearance  of  a  dark  vertical  line 
caused  by  the  space  between  the  two  wicks. 
Subsequent  improvements  by  various  maken, 
notably  in  ventilation  and  the  addition  of  a  third 
wick  between  the  other  two,  obviated  this  fault, 
and  increased  the  power  of  Uie  light.  By  means 
of  these  three  and  four- wick  **  remlg^t  '*  lamps, 
as  they  are  generally  called,  a  well-lighted  mne 
or  ten-foot  picture  can  be  obtained,  usinc 
paraffin  as  the  source  of  illumination.  A  good 
lamp  usually  giving  a  light  of  about  80  candle 
power,  or  with  the  more  expensive  kind — sudi, 
for  instance,  as  Mr.  Hughes,  of  Kingsland,  sap- 
plies  with  the  **  Triplexion  "  and  *  *  Pamphengos  " 
lanterns — a  light  of  ^most  double  the  power  can 
be  obtained.  The  only  objection  to  the  use  of 
oil-lamps  is  the  unpleasant  smell  usually  given  of 
during  exhibition,  which  is  frequently  very  ua- 
pleasant  to  some  of  the  spectators,  especially  it 
the  lantern  is'badly  manag^. 

Notwithstanding  that  oonsiderable  impron- 
ments  have  been  effected  in  oil-lamps  for  i» 
with  the  lantern,  they  have  not  yet  been  per- 
fected to  a  sufficient  extent  to  render  tiiaa 
suitable,  or  even  economical,  for  pnhHc  eotv- 
tainments  and  lectures,  whereas,  on  the  oUmt 
hand,  much  has  been  done  to  render  the  lims* 
light  absolutely  safe  and  efficient  under  ift 
ordinary  conditions  of  care.  This  light,  as  th- 
reader is  doubUess  aware,  is  produced  by  ths^ 
flame  of  an  oxyhydrogen  blowpipe  being  allows^ 
to  fall  upon  a  cylinder  of  unslaked  lime,  which 
is  thereby  rendered  incandescent  and  higbly 
luminous  by  the  great  heat  generated,  the  pover 
of  the  light  eniitted  ranging  from  200  to  40> 
candle  power.  This  part  of  the  subject  wiBL 
however,  be  more  fully  treated  in  a  fatsrr 
chapter. 

So  long  as  it  was  simply  a  toy  for  the  edifica- 
tion of  a  lot  of  juveniles,  the  *'  magic-lanten**' 
was  a  name  sufficiently  expressive — ^in  fact,  tibs- 
best  that  could  have  been  found ;  but  when  ^ 
instrument  came  to  be  employed  as  an  aid  to 
almost  every  branch  of  sdenoe,  the  neoesnty  for 
a  more  appropriate  name  became  apparent ;  Int 
as  it  is  generally  easier  to  find  a  want  than  t» 
discover  a  remedy,  so  it  was  in  the  case  d  a 
suitable   name    for   the   lantern,    and,  amosf 
others,  the  *4conographic"    lantern  was  sog- 
gested,  ht>m  cuccov,  a  picture  ;  but  it  was  impos- 
sible  to    secure    the    general   adoption  of  say 
particular  name  until  the  '*  optical  lantern**  was 
introduced  as  being  the  most  appropriate,  ss^ 
this  has  now  become  the  recognised  name  fortbs- 
instrument. 

Having  briefly  sketched  the  history  of  ^ 
lantern,  let  us  glance  at  the  theory  of  the  in- 
strument before  concluding  the  present  chapter. 
In  all  lanterns  the  optical  principle  is  precisely 
the  same,  from  the  toy  lantern,  with  its  singlfr^ 
condensing  lens  and  objective,  to  the  double  and 
triple  condenser  and  achromatic  objective  of  tht 
exhibition  instrument.  An  ordinary  candl» 
placed  in  the  focus  of  a  single  oondensing  len» 
of  the  biconvex  type  emits  a  series  of  rays,  a 
certain  proportion  of  which,  falling  upon  tho 
lens,  are  collected  and  projected  forward  in  the 
form  of  a  cone.  If  another  lens  is  now  situated 
at  the  apex  of  this  cone  of  illumination,  the  rays 
will  cross  each  other,  and  finally  diverge  at  an 
angle  which  is  determined  by  the  convexity  of 
the  second  lens.  Now,  supposing  that  a  more 
powerful  source  of  light — as,  for  instancy  ^ 
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propagBtad  ia  wit«t,  althon^  in  w 
aft!  iatentt  ol  the  axp«tiiiMDb  dt*- 
)  meoluiiiMl  ution  <^  mTM  propa- 
I  ou  ba  attribnted  to  the  attn«ti«ni 
tiaa  ot  elaotridtr  whieb  aooamiilataoii 
I  to  tha  dunnta  which  flow  wiUun 
•anmenta  mada  on  theaa  warea  oaniiot 
I  onidal  tart  betwaan  tha  old  and  uair 
idicg  tha  pheuomaia. 
ng  atndiad  Taiiooa  diipontlcnu  of 
id  obtained  naolta  wliiah  w<n  quite 

lagaid*  the  priooipal  poatti  at  iane, 
adopt  tha  method  of  Mr.  Laahar  u 
tappiopiiato.  Fig.IiiidiMtaBth*fonn 
bit.  A  A'  ii  tha  ptmaxj  oemAwAn, 
)  aqoace  plataa  of  iO  oantimUM  aide, 
mm  win  60  saotimitiaaloDB.  Tliia 
iptad  in  the  middleof  italeogth,  when 
I  ia  plaaed.  A  unall  indnoitOD  ooil  ia 
ur,  worked  br  two  aoonmnlaton,  and 
rkafouroentuiiUnaloog.  Tlwrimpltt 
hia  little  ooil  ia  ocrtainlj  Ism  poweriol 
a  larger  ono,  bot  the  rapiditr  ot  the 
npnuataa  for  tha  defect 

platea  AA',  at  a  dirtanoe  of  10 
m  the  plate*  BB'  attached  to  two 


I  B  A,  B'  i,  placed  at  10  o 

ler.    Theae  wirea  are  each  6-8  mbtrea 

■it  eiida  are  cooneotad  at  blf.    At  a 

which  ig  variable,  the  tiro  wirea  an 
1  bf  ■  bridge-piece  a  a'.  For  a  oartain 
lii  bridge,  at  a  diatanoe  oIatKiatl'2 
BB',  a  Tai7  energetic  naajllatjon  ii 
10*  and  »  A*.  This  npraaauta  the  half 
lUonary  wave,  and,  aa  Ur.  Lechar  lua 
[ffoduced  by  raaouauce  between  thii 
,t  and  the  primary  vibration  produced  , 
between  A  A'  on  the  one  atde,  and  . 
the  other.  A  di^lacemeot  ot  the 
mta  the  period  of  one  ot  tbeae  vihra- 

Iha  aame  time  diminiihaa  that  of  the 
,t  with  thii  atiaugement  the  props 
)  bridge  ia  detetminadiu  ■  very  predae 

te  general  adrantagaa  the  method  alio 
adrantages  lor  the  poipoae  we  haTS  in 
I  foicaa  to  ba  obaarved  an  yarj  mull, 
ry  to  carefnlly  eliminate,  aa  far  aa 
zlraneona  alaetraatatia  aotiona  doe  to 
»  condncton.  Thii  can  be  done  with 
m   alraadj  indioatad. 


the  qiparatoa,  and  rantoreed 
extnmitiM  of  the  body  tcated 
aa  Fig.  2  Indimta*  to  a  apeda 


The  regularity  ot  theae  flnt 
tory,  tor  on  repMting  the  aami 
timea  the  reanlta  obtaiiied  did  i 
other  by  mon  than  a  few  pea  o 
the  poaaitality  of  applyintf  thaai 
poaea  of  maaanremap^  I  mdioa 
ianatiOD*.  ^la  flnt  diowi  thi 
He  apparatna  wm  placed  at  e, 
vibratioD,  and  the  wiiaa  a6  m 


near  one  another,  at  indloated  i 
piece  a  a'  waa  then  placed  at  i 
meoiored  from  BB',  the  ind 
working  and  Hie  value  of  i,  ' 
obeerru.  The  oorrespondiag 
in  the  ngighboorhood  ot  the 
toUow:- 

CmtiinMrea 
e  8.  90,  100,  110,  120, 
c  6'3,  lO'O,  21-8,  81-2,  44-1, 
.  DivieiaDa. 

Utb 


. 1  we  tonotind  the  actita  , 

ic  cage  in  cotmaation  with  the  modal 
d  i  i',  we  ihall  protect  them  atlll  more 
ithont  altering  tha  Tibntioni. 
iuoton  which  we  mboiitted  in  torn  to 
the  fotcea  did  not,  lika  the  reeooator* 
ed,  chooae  a  vibration  ol  fixed  period 
t  the  oaoiUatioiu  produced,  the  resulta 
the  flnt  fnatance,  wate  oonfued,  until 
len  to  produce  a  aiimda  otciUation, 
augth  waa  peif  ectly;da&iiite,  and  which 
in  a  atrictl;  determinate  poaitiOD.  In 
-langemeut  thia  oondition  ia  aatiafled, 
a  doubt  that  the  pointa  a  a'  and  b  b' 
I  of  all  the  TibratiODi  produced,  and 
theaa  nbrationa  the  ilowaat  only  an 
[iffldeotly  to  attain  an  appreciable 
ba  fact  that  we  confine  ounalTes  to 
ttic  halt  ot  a  wave  length  doea  not  in 
xact  bam  tha  general  natim  of  tha 
Finally,  the  vibration  ia  of  the  aame 
lether  tile  two  wirea  an  atnlchedout 
rbetheithey  tia  oear  to  one  another,  or 
f  way  ;  jiut  aa  the  aoaoroui  vibration! 
M  an  the  uuie  whether  the  tubea  an 

Ol  aaiily  make  oar  vibration  have  all 
done  niativflly  to  the  body  audar  teat, 
latter  ia  kept  tiied.  In  fact,  the  nla- 
■a  in  the  experimeata  were  alwaya 
oving  tha  wirea,  even  in  caaea,  when 
ice,  f  apeak  u  it  the  body  under  teat 

luurement  ol  the  mechsnical  action  of 
force  I  have  oaed  a  little  cylindrical 

papar  G'6  CBntimeD'es  long,  and  0'7 
n  diameter.  This  tubs  waa  siupended 
by  a  thread  ot  ailk.  A  minute  magnet 
tor  coDtroUing  purpoiea,  and  a  email 
uaad  to  indicate  the  dcflectiona.  The 
1  waa  auapended  in  a  little  giaaa  box, 
ted  ia  Fig.  -1.     Whan  it  ia  aubiruttad  to 

ot  tha  nbration,  the  tube  deviataa  and 
taalt  in  the  mean  directioa  ot  the  elec- 
To  obtain  greater  deflsctiens,  I  brought 


r  of  fact,  the  impnlalv 
nam  valoe,  i  —  SO'6  di 
afctna. 

The  aeoond  aeriea  of  taata  ' 
viewofihowing  the  dimlnnUoi 
the  vibrationa  from  the  antln 
For  thii  pnrpoaa,  the  diatanoa 
divided  int4  twelve  equal  parti 
waa  aooceaalvely  plaeed  at  the 
(o   obtained.      Ae  following 


No.  • 


3 


-  80-6  80  ,  . -  -  . .  - 
No.-  8  e  10 
i      -35-5    27-6    17'B 

Theae  values   vary   in    a 
mannerforthe  purpose  of  jnd 
vibration,  and  for  making  it  e< 
in  a  very  noteworthy  way  tion 
oadUation. 

Other  expeiimanta  I  havi 
direction  of  the  electrical  lore 
hood  of  the  wina.  Tha  reasl 
would  have  been  expected.  I 
the  wirea  the  needle  tends  to 
line  forming  the  ahottaat  diat 
Outside  thiB  apaoe  the  needh 
perpendienlai  to  the  neareat  wi 
ot  the  UttU  tuba  seem  thus  al 
tonidthe  neareat  portion  otti 

"-TttodyinethsDugnctic  foi 
jiium  wue  waa  used.    1 


milJim 


Jimitrea  The  ring  waa  a 
could  turn  abcnt  one  of  its  ' 
furnished,  like  the  crlindai  pi 
with  a  magnetia  needle,  a  mirr 
Fig.  3  shows  the  amungement  c 
II  for  a  moment  we  dim 
loroea  which  we  know  to  (o: 

would  behave  like  the  cyliodt 
--'■^--  the  porta  olth-  - — ■" 


of  rotation 


r  tha 


ipaot  that  O*  «nds  Ii  the  kabDntBl  di 


■  woBldbamoacanMad  at  the  antiaodsaeJ 

bntions,  and  woold  dlM4>p««ur  In  the  mM- 

oodotttWBOda.    AaamBttcrolfaet,if  tka 

t  aetnalh  ttuBtt  "  " 

inKg.i,th«pI 

mt.      In  t^  flnt  {daos^  tha  ring  dot 

D  at  net  imdB  tiie  jnfluioa  of  &b  oi 


idbyUwaoUaaotth* 

or  WDeD  piaaeaac  uia  anmodaof  thevibva*- 
Utmovw,  tha  diraotioii  of   the  Aafleotiiia 


a  flnt  idaos^  tha  ring  dos  not 


I  rmnlaon  ii 
Itademnst  i 

asstsitselt  perpendic 
whatever  ita  poaiti 
lad  tt  liaa  with&  tht 


.  depend  on  naonaooe,  aooording  to 
law  aa  the  electric^  aetkitif.     The  rlbg- 

lioalac  to  tha  idaiie  of  the 

[tion  with  refenooe  to  It; 


a,  thesafora,  from  Uiaae  exp 
In  addition  to  the  aleetrioal  v 
a  vibration  of  aoathsa  kind  whoaa  noasa-^ 
de  wtth  the  antlnodea  of  the  former,  and  that 
[iMtiimsci  tha  two  olamaa  of  vlbratlati  im 


„ rapidly  owBlafting  magiieUe  latai  • 

Vj  indnctioo,  ipaodnoa  a  aynohmunu  allv^ '. 
nmot  in'tiw  doaad  mstaue  nlng,  and  Iha 
cm  <rf  this  onmat  prodneea  a  dsfleotun.  Tha> 
atlelcrais  k  ma^mnm  at  the  nodes  of  tba' 
is  vHnatian,  and  at  theae  pointa  It*  diiaoHoa'' 
nalto  thap(a>aof  flie  wire.  That  the  aoticB} 
en  neighbasring  portions  of  the  rmg  and  wlrs 
noMon  ia  ea«  to  aoconnt  tor..  Tba  ourraait 
■d  in  tha  ring  la  saeh  h  to  nentraliae  wUhin 
igtta  ettect  of  tha  Inducing  current  in  tba ' 
The  two  onrnnta  aooordinriy  flow  in  opp»^ 


a  cyUodw.     We  ahonld  The  m 


.'obesTved  with  tha  so** 
d  ring  can,  without  difficult,  ba  explained' 
ttheoyjnat  Biven,  althcngh  compHcatiou. 
metimMtDtrodnoed.  Thua,  foriiiatance.wltb:' 
nangement  indioatad  In  Fig  3,  if  tha  ring  to 
t  away  from  the  node  b  toward  the  antliioda - 
I  vtfantion,  the  repolalon  dimhilahe*  vtty : 
^,  bewme*  nothing  in  a  outaln  podtloo,  ana 
baoomaa  an  attiaotion  Inereaaing  In  amonnt. 
the  antinode  it  reached.  In  a  pattioalareatt' 
pnlaian  deflection  at  b  l^  was  20  dividona.  It 
leand  altogether  at  about  95  centimttrea 
oe  from  the  ends,  and  became  an  atttaetlOD, . 
laxi""!!"  value  of  which  was  meaaured  by  Ai 
ni.  In  order  to  explain  thaae  resnlts  it  Ia> 
•rj  to  ooDtider  the  aunultaneout  action  of  th» 
leand  niagnatic  toroaa,  the  farmsrbelnggTattMt 
id  the  latter  at  A  y.  we  ean  vwiff  thia  azplaiM- 
j  investigalfng  the  variation  ol  the  magnatle 
after  having  eliminated  the  action  M  the 
ie  forces,  with  this  view  plaoe  parallel  to 
ires  ab,  a'  i'  two  other   wires  of  about  20 


i  dotted  Udbs  In  - 


i,  while  the  mignetic  totion  is  -my  111 
,    We  DOW  obaecve  a  npslaioo  of  tha  move' 

,t  the  antinode  of  the  dactrio  vttratioBt 


nvaluela  towd  to  ba  foni^^WoK. 
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TABLE    OP    SAFE    SPEEDS    FOR    ENGINE    FLYWHEEL. 
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RBTOLDTIOIIB    P£H    MlSOTS. 

Fmt. 

.00 

120 

ISO 

178 

£00            286 

250 

276 

300 

32S 

360 

37B 

400 

66-83 

104'42 

150-33 

201'62 

267-34 

338-29 

417-67 

S05'3 

«,,.„ 

705-82 

816-3' 

039-79 

1069-28 

267-34 

417-68 

60132 

818-48 

1069-36 

1363-16 

1670-68 

2021-3 

2105-76 

2823-28 

3264-4 

37J0-16 

4277-12 

601'fi2 

939  93 

1362'97 

1841-68 

2406-06 

3044-61 

3759-03 

4547-7 

6412-96 

6352-^3 

7367-4 

8158-11 

&623-62 

10«9'37 

1670-72 

2406-28 

3273-92 

4277-44 

6412-64 

6682-72 

8084  S 

962a-0* 

11293-12 

13057-6 

I5036'64 

17108-48 

IGTO'90 

2610-72 

3758-3 

5116-6      1    6683-6 

S4S7-4 

10441-75 

12632-5 

16036-0 

17945-5     1 

240009 

3759-13 

5411-83 

7366-32 

9624-24 

12178-44 

16036-12 

18190-3 

32T4« 

81U-88 

7363-2 

10026-67 

13099-83 

16605-3 

■ 

4377-6 

66S2-8S 

9621-12 

130U5-6S 

17109-79 

1 

6413-71 

8458-02 

12176-73 

16674-22   1                  1 

1                     ] 

10 

6683-6 

10442-82 

15036-2 

1                  1 

U 

8087-15 

12635-88 

1 

IS 

9624-36 

1S036'2 

1 

18 

11295-28 

1 

] 

14 

12899-84 

1 

1 

18 

1B038-1 

1 

bonld  ba  Ukai  to  prorlda  tnffioiaiit  nivtal  in  the 
idtta.  mt  ii  apt  to  b«  the  nrj  waakeat  point  in 
ndi  pvUaj*.  xba  oomUnad  ■»&  of  tha  bolts  at 
aih  Joint  ahoold  be  atraat  ^Ju  ths  oion-acotion  o( 
Iw  pollar  at  that  pcdnt 

lit  thU  PV"  moit  of  the  oalenlatkini  have 
datad  to  diiTing  pallayi.  In  a  lutuia  paper  I 
rill  tab  up  the  nibject  of  the  fly-wheel  eon- 
U«ed  ai  an  eq.iiali«eT  of  motion,  and  give  lonaulie 


A  WEIGHT   POWBE   TO    DKIVB 

FAITB,   fto. 
lUu!  Qlnctntlon  rapraMnti  a  device  of  ilmple 
A     oonatanetion,   aa;a   the   Scietttifie  Arnvrietm, 
Monad  to  ba  ntaliied  In  driving  fans,  aewtng- 

t  haa  been  patanted  t?  Mr.  LoniiDedSLaf^,' 
^Ma^une-a^eet,  New  Orieana,  La.  In  the  «uina 
L  If  nqiported  a  dnun,  0,  on  a  ihaft,  D,  the  ahaft 
i^aa  oonnected  with  tha  dnun  by  a  ratchet 
aaifaniBn,  tha  ratchet-wheel  being  engaged  1^  a 
■riaff-pnaaed  pawl  when  the  dnun  tnnu  in  one 
ttaotioo,  while  the  pawl  pawaa  over  the  teeth  of 


trstian  rapTBaentad  bf  a  fan.  On  the  oatar  end  oi 
the  hub  of  the  dnun  u  a  cnuik  ann,  C,  to  wind  nji 
tha  rope  of  tha  dnun,  by  which  all  tha  weights  arc 
raued  to  an  appermoat  poeitioa,  the  dnun  >ha(t 
then  remaining  motionleaa  aa  thejawl  slidai  liack- 
warda  over  tha  ratchet  teeth.  Bf  tumg  an  addl- 
tional  let  of  weighta,  with  proper  oonne^Lona,  thii 
power  ma;  ba  made  to  oparata  without  intermption, 
one  >et  of  weights  being  wound  up  aa  tha  other 


SUNSFOTS  ASD  WEATHER. 

By   Sia   HOBERT   8.   Bxix,    LL,D„   F.B.S., 
Astronomer-Royal  tor  Ireland. 

THE  following  eztn^  from  a  latter  in  the  Baits 
Graphic  may  be  of  intereat  to  aume  of  oui 
ceaden:— Fint  let  me  icy  that  uo  extensive  oi 
daboiats  apparatus  it  neeeaaary  tor  the  aimpic 
obaervatioQS  that  I  am  laggesCing  :  any  taiilv  gwid 
teleacope  will  answer  lor  uie  pnrpoaa.  I  darasay 
this  paper  will  he  taad  by  many  who  are  enjoying 
their  seaside  holiday,  and  the  same  telescope  that  ii 
naad  for  obaarving  a  yacht  race  will  ofl«m  be  quite 
tufflcjeut  for  obavTing  the  aon.  Of  oonrae,  the  eye 
must  be  protaoted  by  Uie  intarpoeitloii  of  a  piece  oJ 


WiatdMt  whan  tha  dnun  tunu  in  the  opposite 
kattfoo.  OathednuniswonndaRipe,F,  extend- 
ig  VfOfia  a  sariaaid  irnUays,  Q,  on  the  osiling  H, 
MBa  bang  hotia  on  the  rape  Mtwaot  adjaoant 
a|U|rB  a  ameeM  weights,  I,  the  last  of  whloh,  I*, 
lat&chedtothefreeendofQierope.  Tbeweightt 
Ide  slimg  soitaUe  gnidewavs  J>  eztending  tram 
ha  ceOlng  to  the  floor,  ana  iooreaae  in  «■«  and 
rgMt  in  sndi  manner  that  tha  last  weight  is 
■ffialnitly  heavy  to  hold  the  other  three  weights 
lua  nrnnmet  poaitfoo,  the  third  weight  is  like 
MMMtholdlnK  op  tl>e  other  two,  and  tha  seoond 
naWit  fcnHJpg  up  the  Bnt,  eaoh,  howavar,  develop. 
iCav^ns  power  to  Mtnate  the  dram.  A  series  of 
MK-irt««b,  E,  oonneoted  with  the  dnun  ibaft, 
gtvate  ilkan  L,  extending  to  the  ontside  of  the 


dark  glass,  or  in  some  other  mannar.  If  a  con- 
veniemt  airangement  tor  Una  ba  not  at  band,  then  a 
dieet  al  white  PHier  held  near  the  eyepiece  can  be 
so  placed  as  to  receive  a  picture  of  the  son,  wbere- 
opon  the  intending  featwes  on  tha  aoifaoe  of  the 
great  lumloaiT  thM  are  now  attracting  so  much 
atteittion  wHl  bf  distinctly  viiiUe.  At  the  preaant 
Uina  it  bappena  that  the  snn  is  diversiflad  with  an 
exoaptiMtaUv  large  number  of  apoti.  In  fact,  it 
•eems  that  the  number  and  extent  of  thespotaliaa 
bean  largely  aagaented  during  the  last  six  months, 
nox  does  It  yet  appearto  have  reached  its  maximum. 
lliis  incmase  has  not  been,  however,  quite  unifonn. 
The  inrfaoe  covered  by  spots  in  Pebnury  was  in 
excaaa  of  that  in  January.  There  wtta,  however,  a 
falling-oS  in  March;  but  in  both  April  and  May  tha 


ttmea  as  great  as  at  the  beginning  of  the  year. 
Anyone  who  is  desirous  of  seeing  the  exact  figures 
may  refer  to  the  current  nninbar  of  JValura,  -where 
will  be  found  the  partlcolan  of  an  interesting  aeriee 
at  observations  made  by  M.  Marchand,  at  Lyons 
Observatory,  during  the  first  aii  months  of  this 
year.  It  appears  that  since  the  end  of  Mardi  not  a 
single  day  has  passed  without  a  spot  having  beoi 
visible  on  the  san.  There  are  also  indicattons  of 
activity  exhibited  by  the  brilliaat  solar  objeeta 
known  as  faoulie.  Indeed,  the  area  of  the  sun's 
surface  covered  t^faeula:  during  the  first  ^nionthl 
of  the  present  year  was  in  exoesa  of  the  total 
amount  of  bculieseenin  1890.  These circiimrtaneea 
will  naturally  lead  to  an  increaaed  amount  of  atten- 
tion be^g  devoted  to  the  sun  during  tha  autonmal 
months. 

The  sunspota  are  well  known  to  be  openings 
through  the  glowing  luminous  exteriot  by  whiut 
the  BomewhaC  darker  interior  is  exposed.  The 
lupect  of  the  spots  is  conetoatiy  changing.  This  is 
partly  due  to  the  drGumatanco  that  the  ion  is  turn- 
visible  on  that  side  of  ths  sun  which  is  directed 
towards  us  trilt  in  a  fortuight  have  passed  to  the 
other  side  of  the  luminary,  and  will  again  hava 
letiuned  to  the  same  position  from  which  they  were 
flrit  obaerved  after  the  l^ae  of  about  26  days.  Rot 
this  is  on  the  supposition  that  the  spots  last  as  Imw 
as  25  days,  and  such  is  not  always  the  case.  Some- 
times a  group  of  qots  will  only  Lvefoiafetr  d^s; 
gmerally,  however,  they  last  for  a  month  or  two, 
and  in  exeeptitaial  mstanoes  they  endure  lor  a  year, 
or  even  Itmger.  The  rapid  <£angee  which  thaae 
objects  undergo  become  all  the  more  riguifieant 
when  we  bear  in  mind  the  enormous  dimamiinns 
that  aie  concerned.  There  are  spots  to  large  that 
the  whole  ewrth  would  not  be  too  great  to  pass 
through  the  opening  which  they  indicate.  Ry  far 
the  most  intarestiug  point  in  ocnnaction  with  tun* 
spots  ia  that  of  th^  peciodidty.  It  is  now  ataont 
50  yean  since  the  patient  observer,  Sdiwaha. 
announced  his  important  discovery.  He  had  for  43 
years  diligently  stoliad  the  faoa  of  the  ion,  and  la- 
oordedtha  ^ts  whidL  it  presented.  At  fint  he 
aaama  merely  to  have  aimed  at  patiently  obtaining 
aieoord  of  cdestial  plumomena.  He  never  could 
have  foresaan  tbe  interesting  result  that  he  was  to 
obtain  when  bis  long  and  patiently  accumulated 
aeries  of  obaervatians  came  to  be  discnsaed.  Ihtf 
pointed,  however,  to  a  distinat  recurrence  of  a 
m«TimnTn  exhibitiau  of  sonqiots  at  every  period  bl 
about  eleven  years,    liiese  maxima  aie^  howent. 


that  they  indicato.  The  last  aunqiot  i 
occurred  about  1883;  but  this  was  somewhat  later 
than  was  expected,  eo  that  it  Beamsaaif  we  weoa 
now  again  approaohing  a  sonspot  maximum. 

These  is,  however,  a  wide  distinotion  between 
the  predictians  as  to  the  reourreDca  of  snnspots  and 
Oie  predictJiHi  of  ordinary  aatroBomioal  ^enomMis, 
roch  as  echpsca  or  tbe  like.  Tbe  lattn  we  osm 
(oretell  with  abaolnto  certainty.  Inaamach  aa  the 
Eansea  which  ^odace  them  are  known  to  us ;  but 
ivlthre^ect  to  the  suJspot  cycle  of  eleven  yean,  all 
we  can  say  is  that  we  may  expect  it  to  oontinue 
because  it  has  been  observed  in  the  past,  but  we 
blow  not  the  reason  why.    It  might  naturally  be 
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nel  M  appliad  to  in  ordiiwiy  flre-brinds  imI 
moimted  oa  wbaolt,  (ud  which  can  be  fitted  with 
e^Mtlj  Om  Mau  (nming,  Inaka,  and  fittinga  aa  ia 
tunal  toe  audi  machiiMa.  Id  theea  tgoxm,  th« 
iK«Bl««althBiappl;aiid  daliTMypipaa  a»  alone 
ahown,  to  which  the  hoae  can  be  attaohed  t^ 
«onpIittg  in  ths  uioal  manner. 

Ay  toother,  Mr.  F.  Maiuaeld,  of  CuneUord, 
ComwKlI,  and  myaalt  are  the  joint  patenteea,  the 
InTtntian  hanng  been  oommnnicatM  to  oa  ivtaa 
ou  brotiMT,  IfrTW.  W.  UanaSsld^  of  Wellin^n, 
New  Zealuid.  We  have  obtained  proviaional 
AMCptanoe  lor   Great   Britain,   and   appliad  for 

rtoita  in,Mf«nl  tortiai  conntrisL  The  mvantiou 
tdkplad  to  fire-brigade  reela,  atationary  reali  for 
Wllliliiiiani.  garden  reela,  and,  in  fact,  hoae-reeli 
«l  ■rar;'  daacription,  and  will  be  fonna  a  manifeat 
■dTantage  orer  Qia  «xi)tlng  airangemanta,  aa  the 
bow  It  lendr  for  uae  the  butant  die  revolving  joint 
lunnniieotedwiththAmaiii,  whether  wound  or  any 
HBWOVod  or  in  ooniae  of  winding  {of  ooniae, 

which  retalna  Ita  tnbolai  diapa  mnit  be  and), 

and  only  the  length  of  hose  leqaired  need  be  on- 
wound.  Thm  tinia  U  MT«d,  and  a  great  uving  of 
wear  and  tear  ia  Moured  over  the  preunt  natem  of 
•diaaging  all  the  hoae  perhape  over  a  roogh  gudea 
fa^ibzoxigii  a  nuui  of  peopl^r  thi«Dgh  a  ware- 

(Knue  onouaed  with  soodi.      B.  J.  IT ' 

WiUMOdge,  North  Deron,  Aug.  3. 

THE  HAKZNSB'B  OOUPASS. 
[32622.]— Ia   lettvr    3263S   "Metea"    uke  it 

Chriitoiiher  Colnmbna  made  lua  of  the  oampua  in 
hii  voyagea  to  America.  From  a  txwk  called  "  The 
Hiitory  of  the  Life  and  ActioDi  of  Admirat 
'Chiiatopher  Colnmbni,  and  of  Hii  BiaCDTery  of  ths 
Weat  ludiee,"  written  by  hii  own  son,  D. 
Ferdinand  Colombua,  I  nnd  tou  the  following 
«xtnat.    In  Clwptei  xviii,  I  find  a  portion  readi 


...  id^iBall  the  needle  vary'd  h^  a  point 

toward*  Uie  North  East,  and  at  break  of  day,  half 


r  fix'd 


otpomt  I 
and  vibI 


a  viable  point.  Thia  variation  no 
man  nao  oiaarv'd  before,  and  therefore  he  had 
oecarfon  to  be  inpilE'd  at  it,  but  ha  wae  mare 
«maz'A  file  3rd  iaj  after,  when  be  woi  almost  100 
leagoea  forthw,  ht  at  nisht  the  needlce  vniy'd 
•boat*  point  to  thaNoithEait,  Hndinthemoming 
ther  pouted  upon  the  Star," 
Alao  In  Chapter  zz.  I  find  thb  following  : — 
"He  thecetore  obeerved  in  thii  pl^e,  to  hii 
^iMt  admiration,  that  the  ChaitMWain  at  night 


he  gathi 
but  3  lii 


"Theee  things  confoimded  the  Piloti,  tiU  be  told 
them  the  oaiue  of  it  waa  the  compon  the  atar 
took  abont  tiis  Pole,  which  waa  aome  aatiafactiou  to 
fiiem ;  for  this  variation  made  them  apprehend 
«oma  danger  in  anch  a  long  diatauce  from  home, 
and  mch  atnuige  regiona." 

Egtemont,  Cumlieiland.  John  Sherwon. 


An  American  inventor  haa  recently  devised  ao 
IngeniooA  ayatem  of  geftring  for  use  on  rack  rail- 
waya.  The  main  objection  to  aach  lines  ia  the 
ozpciue  of  the  rack.  Thia  be  proposes  to  overcome 
b;  umng  a  rack  oonaiiting  o(  a  ataet  wire  twisted 
Into  a  apirol,  whilat  the  wheel  wilt  in  place  of 
teeth  have  another  steel  wire  apii^  attached  to  ita 
rim.  The  apiral  on  the  wheel  will  gear  into  that  of 
the  rack.  Uning  to  the  elasticity  of  the  gear  the 
inventor  oousidera  that  wear  and  tear  will  he 
radnoed  (o  a  minimum,  and  that  higher  speeds  cm 
b«   attained   than  witti   a   rack   of   the  oidinaiy 


XeaMUing  Straioa  in  Brldaea.— A  new 
method  for  accurately  measuring  the  atrsini  in  irou 
Mid  stael  bridges  ha*  been  invented  by  a  promioent 
Fraach  mgineer,  and  is  described  as  follows :  Two 
braeketa  are  attached  to  the  beam  to  be  tested  at 
tome  distaooe  apart,  on  one  of  which  ia  placed  a 
water  eluunber,  closing  by  a  flexible  diaphragm, 
•sd  connected  with  an  open  tuba,  which  aerves  to 
register  bj  the  height  of  the  tube  any  pressure 
thatiDay  be  mode  oa  thia  diaphraj^m.  Qua  end  ol 
•  pointed  rod  is  conneoted  with  this  metal  covering 
to  the  water  chamber,  while  the  other  is  joined  tc 
the  other  bracket.  Tha  most  important  item  of  tht 
invention  is  that  any  motion  of  tha  baam,  it  will  b( 
nadityseen,  wQI  set  the  diaphragm  iu  motion,  and 
cause  the  water  in  the  Boe  tube  to  fall.  Thia  is  e 
flrst'rate  apparatus,  as  we  are  alt  familiar  with  tht 
great  Dombers  of  railroad  accidanta  that  are  con- 
■tantly  oaauiiDs,  and  in  many  cases  origiiiata  f  ion 
aa  BiLsafe,  shaky  bridge. 


JBPLIES  TO  djmita. 

'  In  ihtir  ann 
requaltd  to  n 
lumber  o/ilu  jii*ry  aikttl. 

:339.]-Sedlo[U  Toltalo  Belt.— It  is  impot- 
to  make  a  belt  to  give  satisfaototy  reanlti  bv 
;  pieces  of  copper  and  xino  sawn  on  a  belt ;  a 
loiitnre  of  the  skin  is  relied  on,  the  onrront  (it 
'  -'"  ' —  ~^'"  w  to  be  ptaeticallr  naelcfl, 
~th  nnegar,  or  atronger 


d  be  either  to  pnicluise  a  good  battery 
laine  medioal  electrician.  It  yon  want  yonr 
mt  aa  a  skin  tonio,  use  it  in  a  bath  with  slightly 
vater.  It  yon  would  stn^  aleatrid^,  Knn  get 
;ht  knowledge  of  Ohm's  bw,  and  then  refieot 
le  rtaistanoe  of  the  human  body,  jou.  conld 
r  ass  how  nialeas  these  belts  are. 

A  SnuDsm  OF  Elec^oiti. 
1650.]— Pre  serration  of  Vrolt.—To  T.  Cu,- 
iBB  tXD  F.  lUnxiH.— I  bear  that  Ifr.  R.  B. 
IS,  Blossom-atreet,  Norton  Folgate,  E,C.,  has 
ond-hand  evaporator  for  sale,  and  I  ahonld 
« them  to  go  and  inspect  it.  Su. 


nterval  which  elqMsa  betwasat  the  moon's  banat 
laoh  day  and  the  time  of  H.W.  the  next  fbllow- 
ag.  It  varies  from  day  to  day  la  a  aaoii-lnnatioa. 
r&n  "vulgar  iwtshlishmfit "  is  tha  Innitidai 
niervals  on  days  of  Full  and  Change  ;  oc  it  is  fiw 
ntarval  between  appertnt  noon,  and  the  time  id 
ih.  follniring  H.W.  when  the  moon  is  cm  Oa 
.  at  &e  same  time  as  ths  Tnta  Bun.  TUs 
onn  lardv.  The  "meui  eetabUahmeat" 
s  the  mean  of  all  thelnnllidal  intervals  ia«««ani-te- 
lation,  and  m^  differ  oonsidcanbly  tican  tha  valor 
■tablishment.  The  "msan  eataUidimssit "  isOs 
S.W.F.  and  C.  maAed  on  obarts,  and  is  tba  gnaatitT 
Ih.  tSw  Tttnrsfflrt"Mth**'**'^"''""*'**"''™''*™' 
Wri."™-  Mta^Vf''"'-"' *'  "■■ y*"  ill  lias  iiiliwil  hf 
>laerving  th*  intervala  between  tha  tima*  of  tha 
noon's  oonected  mwldian  passages  aod  thetimsssi 
^8  foLowing  high  vatscs  for  a  seoif-lnnatiDn,  and 
aking  the  mean  of  Unn.  To  obaarve  tba  timaa  of 
K.W.,  use  a  pole  or  plank  roamed  in  feat  aad 
udiea,  if  a  aheltwed  root  can  be  tonnd  to  pUce 
t  in.  If  no  ahelter  is  to  be  obtained,  a  tabe  mist 
M  used,  open  at  the  lop  aad  partially  doaed  at  tha 
Mttom.  A  float  Inalda  may  support  a  rod ;  or  a 
itring  may  pass  from  tha  float  over  a  pulley  at  tha 
;op  of  the  tube  to  a  eonnterbalanning  wriAi.  If 
hn  tides  are  regular,  obeervaliona  ol  tha  hsi^ta 
nay  be  made  eveiT  ten  minute*  tor  halt  an  bovr 
jefore  to  halt  an  hour  after  H.W.  TJse  squand 
lapor,  and  tab  the  obswed  times  as  abamasa,  and 
Lha  eofiesponding  haighta  as  ordinate*  Draw  a 
I  thnm^  Ihe  top*  of  tha  otdipalM, 


good  writing  inks,  and  hs  might  try  the  effect 
un,  and  posnbly  a  little  baohromate  of  potash, 
ig  care  to  let  the  dIqs  lines  dry  tboroogbly  bstoie 
ipting  to  cross  thsm  with  red.  Piepared  ox- 
is  always  to  bs  bad  of  the  artists'  oolourmen, 
I  soppoae  that  is  too  axpanaive.  Why  not  use 
rdinary  inka,  and  avoid  all  trouble  of  u*  kind  F 

Hxm.  Dob. 
1721.1  — Arlthmatloal  Froblom.— I  thank 
Lloyd  tor  callinp  my  attention  to  a  different 
firetatioD  of  tms  Inoome-taz  scheme.  I 
mly  thought  it  meant  that  the  total  Income- 
a  the  ponnd  waa  to  be  redkooed  by  patting 
>  »  penny  for  tha  first  Uionsiad  pomi£,  two- 
B  for  ths  eecond  thousand,  and  so  on :  in  which 
ths  tax  on  £12,000  would  be  Ss.  6d.  in  the 
.d.  But  if  the  Income-tax  is  to  be  paid 
ratdy  for  each  thousand,  of  course  that  will 
r  a  very  much  largm  tncome.  In  that  cass,  it 
be  £479,000  (grosa)  before  the  tax  eitinguIshM 
As  to  the  qnesliOD,  what  is  ths  gieatsat  poaaibia 
iiooi^e  allowable  on  this  scheme,  the  answer  is 
,500,— which  would  be  the  remainder  attsc 
ctiog  the  tax  on  a  gross  inoome  of  £239,000, 
£210,000.    Thus— 


dt. 

A.  v. 

Time  of 

High 
Water. 

times  of  Moon's 

Transit. 

Lunltidal 
intovaL 

"! 

p.m. 
a.m. 
p.m. 

1    7 
129 
1  51 

10    33 

10  67 

11  21 

2    3t 
2    32 
2    30 

roBS  Inoome 

£242,000 

£122,512 

£119, 

241,000 

121,504 

239.000 

119,500 

119 

238,000 

I1S,504 

237,000 

117,612 

iia 

T.  S.  B. 

1772.]— Sarnaniea,  Jewish— The  Jews  in 
:  countries  have  modified  their  aomamai— 
iting  thsm  to  those  of  the  coontry  of  their 
ition — for  instance.  Levy  is  often  made  Lewis 

Levison,  or  Davy,  Davis,  Davidson.  So  in 
nd  or  BossiB,  some  name  would  be  adopted 
Dgin"ski,"or"ow";  bat  I  do  not  think  the 
I  who  come  to  this  ooimtrv  nowadays  change 
•  names.  No  doubt  the  editor  of  the  Jeieiih 
Illicit  |2,  Pinsbury -square,  E,0.)  could  answer 
other  part  of  the  query,  and  give  information 
irally.  Sum.  Don. 

1774.]— Incubator.— Perhaps  the  bast  regula- 
s  that  kuown  as  Hearsoo's- a  little  "drum" 
lining  a  petroleum  product,  which  expands  at 
mperatura  of  about  IDS'.     A  rod  attached  tu 

side  of  tha  drum  or  capsule  moves  as  the 
hie  sides  expand,  and  closes  (by  means  of  a 
r)  the  "  damper."  Tha  querist  should  teallj 
I  stated  what  sort  of  an  incubator  he  wanted  tc 
late.  Pethapa  the  mercury  regulator  would 
best;  but  it  is  useless  guessing.  Hr.  Speacei 
lid  look  in  the  back  volumes.  Ncs.  Dob, 

47Bl.]—BUcklead.— Blocks  of  "blackload" 
be  readily  polished  by  means  of  a  brush. 

T.  Scaiif. 
4737.]-PhotOBrraphlo.— Is  there  any  diffi- 
y  in  coatiug  celluloid  films  with  coUodiou,  oi 
t  ia  the  object  of  tha  question  P  TBtP. 

4703.1— Old  Clock. — The  querist  gives  no  idei 
the  form  of  escapemeat,  nor  of  the  sort  o 
lin"  of  this  clock.  Ho  had  better  send  it  b 
of  the  firms  in  Clerkanwall  who  do  repairs. 

W.  K.  T. 
4799.]— lidea. -Lack  of  time  most  be  m; 
laa  tor  not  having  answered  your  query  at  ai 
ier   date.    The   "lonitidal  interval"   ia   tht 


on'*  transit  immedialaly  bofoM.  Wben  tha 
oomplete,  mean  the  lonitidal  intervals  for  ths 
HUDu^unentl  TofindthetimsotH.W.onanydq': 
— 1.  From  the  N.A.  find  the  time  ot  the  mooa'a 
meridian  passage  on  the  given  day.  2.  Correct  this 
mean  t*""  by  the  aquataon  ot  time  to  the  rkearest 
minute.  3.  Using  the  approximate  moon's  semi- 
diameter,  take  out  the  oorreotiDn  in  table  (I) 
in  the  "Inman's  Nautical  Tables,"  and  apply  to 
the  corrected  time  ot  passage.  4.  Then  add  tha 
utablishment.  The  som,  if  less  than  I2b.,  Is  tha 
time  ot  the attsmoon  tide  of  that  dry.  If  the  sum 
isgr«aterthaaI2h.  24m.,  or  greater  than  24h.  48m, 
subtract  theee  quantitieB  tram  it,  and  the  cenlt 
will  be  the  afternoon  tide  of  the  given  dav.  For 
the  a.m.  tide,  take  24m.  tram  bme  of  the  fjD. 
tide.  But  it  must  be  ondentood  that  this  metliad 
is  vary  rough,  nor  is  there  any  method  which,  as 
far  as  I  know,  can  be  said  to  be  accurate.  A 
common  meUiod  (which  may  be  tha  "usual 
method "  apoksn  ot  in  the  If.A.)  is  to  add 
24m.  to  the  time  of  some  known  H.W.  for 
each  12h.  interval  between  this  known  tids 
and  the  one  required.  Thii  is  another  roii^ 
method  giving,  as  the  A".  .^.  saya,  tha  approiimais 
time  ot  H.W.    The  "  Admirallj  Tide  Ta&ea  "  cost 

-      --  '        ■-■- ,t  deal  of  information  CO 

ales  L  to  TI.,  Nets 
[  H.W.  at  London 


imensaal  mequality  (the  diSecenca 

betweai  the  mean  establishment  and  the  lunitidal 
interval  at  eadi  transit  of  the  moon),  together  with 
mrreotions  for  tha  sun's  and  moon's  parallax  and 
dedinatiOQ.  The  explanation  given  in  tbe-V...l. 
of  the  establishment  is  probably  tha  popular  one : 
at  any  rate,  I  can  aAure  you,  on  what  I  think  good 

authority,  that  tl-  --'-••'--'• '  -"" 

X.A.   (-'    -   . 

_js  not  been  obtained,  and 

an  approiinutton  or  vulgar  establishment  is  ^va 
instead.  As  regards  your  last  question,  it  is  bus 
that  it  is  new  moon  on  that  day;  but  the  moon  paws 
elmoatat  "  mean  "  noon,  not  at  the  apparent  noon ; 
and  had  the  passage  been  at  apparent  noon,  it  dosa 
not  follow  that  the  H.W.  would  have  baesi  at 
Ih.  68m„  for  the  quantity  Ih.  6Sm.  ia  the  mean 
eatablishment,  as  I  stated,  and  is  not  nscaasarilf 
equal  to  the  lunitidal  interval  on  that  day.  For 
further  intormatioQ,  see  the  "Admiralty  Tide- 
Tables,  "Wharton's  Hydrographioal  Surveying," 
and  "  Robinsons  Marine  Surveying."  Tideearea 
diflicult  subject.  M.  H.  W.  L. 

[74807.]— Oonaumptlon  of  Ooal  In  Hlfh. 
■peed  Steam- en g-lne*.- The  consumptjoa  at 
coal  in  engines  of  160H.P.  should  not  be  more  than 
31b.  per  Inake  horse-power  ;  but  the  n 
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wiohy  and  supplement  them,  if  not  too  laborions,  by 
a  diagram  for  LiverpooL  Possibly  *' A  Fellow  of 
the  lUiyal  Astronomical  Society"  can  refer  me  to 
«ome  work  in  which  this  is  already  approximately 
worked  oat.  B.  G.  W. 

[74982.][— Malta  Fever.— Take  moderate  exer- 
cise, nourishing  food,  and  no  beer  or  alcohol.  Have 
between  meals  10  grains  of  antipyrin,  dissolved  in 
water,  three  times  daily.         Fuidbbick  Di.vis. 

[74982.]— Malta  Fever.— Large  doses  of  anti- 
l^yrin  or  antifebrin  have  been  recommended  for  the 
rheumatic  pains.  They  should  not,  however,  be 
taken  without  medical  advice,  as  thev  are  danger- 
ous remedies  in  unskilled  hands.  Notning  seems  to 
control  the  temperature  satisfactorily.  A  journey 
Iforth  is  considered  a  good  aid  to  recovery.  The 
early  use  of  solid  food  prolongs  the  illness. 

C.  £.  G.  Sncoirs,  M.B.,  CM. 

[74983.]— Cement  for  aiaas  Troughs.— Melt 
^but  do  not  exceed  temperature  above  boiling- 
point)  rosin  5oz.,  beeswax  loz.,  red  ochre  loz., 
plaster  of  Paris  ^oz. ;  melt  the  first  three,  and  then 
add,  with  stirring,  the  piaster  of  Paris. 

Clahe  axd  MoimonB. 

^74988.]— OolourizLff  Photos.— Take  a  strongly- 

Smted  photograph  on  papor,  and  saturate  it  from 
e  back  with  a  rag  dipped  in  castor-oil.  Carefully 
rub  oif  all  excess  mm  the  surface  after  obtaining 
thorough  transparency.  Take  a  piece  of  glass  an 
inch  larger  all  round  than  the  pnnt ;  i>our  upon  it 
dilute  gelatine,  and  then  squeeze  the  print  and  glass 
tofletheor.  Allow  it  to  d^,  and  then  work  in  oil 
colours  from  the  back  until  you  get  the  proper  effect 
from  the  front.  I  do  not  know  whether  the  querist 
refers  specially  to  coloured  prints  mounted  on  osrd- 
board ;  but  the  recipe  I  have  given  is  a  veiy  good 
one  for  the  result.  A.  W.  L.  Dixon. 

[74993.]  —  Solvents  and  Antiseptics.  — 
Glycerine  answers  in  manv  cases  as  well  as  alcohoL 
Infusions,  &c.,  can  be  maae  to  keep— (1)  by  adding 
a  sufficiency  of  alcohol,  (2^  by  concentration  and 
adding  a  strong  essential  ou,  such  as  oil  of  cloves, 


or   (3)    by 
glycerine. 


concentration    and    the    addition   of 
C.  E.  G.  SocoNS,  M.B.,  CM. 


[74993.]  —  Solvents,  &c.  — A  very  efficient 
solvent  is  glycerine  and  water,  or  dilute  hydro- 
chloric add  and  water.  Sometimes  the  combination 
is  adyantageous.  A  good  method  for  preserving 
aqueous  infusions  or  decoctions  is,  the  addition  of 
.juyoerine.  Some  infusions  require  a  little  moro 
than  others ;  but,  as  a  generau  rule,  about  one- 
eighth  is  sufficient.  Fbedb&ick  Dayjb, 

[74994.]— Horae-Power.—Perhape  the  follow- 
ing will  be  of  some  service  to  querist.  Take  pres- 
sure from  indicator  or  gauge,  deduct  l|lb.  (for 
friction,  imperfect  vacwun,  &c),  and  multiply  this 
by  area  of  piston ;  this  equals  the  total  pieesoie, 
^ow  multiply  number  oi  strokes  per  minute  by 
length  of  each,  multiply  total  pressure  by  this,  ana 
divide  by  33,000  =  H.P. 

Clabk  and  MosmauE. 

[74995.]— Bose  Vase.— The  petals  of  the  rose 
-should  be  mixed  with  vario^  aromatic  woods, 
lavender,  &c.  I  have  lately  prepared  some  which 
is  very  beautiful ;  the  cost  of  ingredients  ran  into 
12s.  per  pound.  Fb^sbiok  Davis. 

[74998.]— Best  Dry  Battery.— To  give  the 
name  of  tne  best  dry  battery  would,  we  thii]^:,  puzzle 
any  practical  man  at  present.  We  have  ourselves 
^tted  up  (we  think)  nearly  every  different  dry  bat- 
tery on  market  in  installations  of  electric  bells. 
They  all  seem  much  about  the  same— viz.,  much 
inferior  to  a  good  Leclanche  cell.  However,  we 
think  the  following  is  somewhat  about  the  order  we 
have  found  them :— 1,  Gassner  ;  2,  E.  S.  (the  Star) ; 
3,  the  Clinton  (this  is  an  American  one) ;  4, 
Bumell.  Clabk  and  Montiqub. 

[74998.]-Best  Dry  Battery.— "T.  H.  E." 
does  not  state  what  he  wants  his  dry  cells  for. 
The  Dr.  Gassner  dry  cell,  if  this  is  what  he  means, 
is  a  good  one  for  bells,  &c.  We  would  call 
"T.  H.E.'s"  attention  to  the  E.S.  dry  battery, 
being  small  size,  and  bavins  had  them  workiug 
for  the  past  nine  months,  and  often  six  hours  con> 
tinuousiy,  and  have  never  found  them  run  down. 
The  advantages  are  long  life,  polarises  slowly,  and 
rapid  depolarisation ;  no  local  action,  creeping, 
stMuning,  and  they  do  not  deteriorate  when  out  oi 
use. 


No.l 
No.  2 
No.  3 


Size. 


3|iu.  X  llin. 
d|in.  X  2|in. 
Gin.    X  Sin. 


E.M.F. 

1-56 
1-56 
156 


Internal 
resistance. 


'61  ohm. 

•33 

•24 


»» 


Current 
in  amps. 


26 
4-8 
6-5 


They  are  suitable  for  bells,  motors,  small  lamps, 
electro-plating,  &c.  Nobman  Coluns. 

[76000.]— American  Or^an.- One  spring  to 
one  pallet  is  the  general  rule,  and  *' Spring"  wiU 
find  one  spring  sufficient  even  for  an  Sin.  pallet, 


providing  he  takes  proper  caro,  and  uses  good 
material  for  covering  same. 
Stubbins,  near  Muiohester.         J.  Schofisld. 

[75005.]— Jnstmment  to  ffive  Capacity  of 
Water  Tank.— Nothing  practical  on  the  market. 
Look  up^  however,  a  patent  by  Beed,.  1888.  We 
fancy  this  is  what  you  mean ;  but  too  full  to  pro- 
duce here.  Clabk  and  Montioxts. 

[75009.]— Blectrio  Uffht.— If  you  are  without 
an^  source  of  power,  the  only  thing  you  can  use  is  a 
pnmary  battery.  Tou  could  also  use  a  small  accu- 
mulator ;  but  this  would  require  charging,  which 
you  oould  only  get  done  where  a  dynamo  was  in 
use.  Clasx  and  Montioub. 

[75009.]— Blectrio  Llffht.— Without  doubt  an 
engine  and  dynamo  is  the  cheapest,  and  conee- 
quently  the  best,  for  producing  the  electric  light, 
whether  the  engine  be  driven  by  steam,  water, 
petroleum,  gas,  or  anything  else;  but  a  battery 
may  be  used  xor  the  purpose,  and  with  some 
success.  Six  cells  of  Fullers  battery  will  run  a 
5c.p.  lamp  for  several  hours,  and  with  little  or  no 
attention  for  several  weeks,  providing  they  are  not 
used  for  more  than  half  an  hour  per  day.  This  is, 
however,  not  the  better  mode  of  i)rodueing  the 
desired  result,  but  to  some  persons  it  is  the  most 
convenient.  '  F.  Asxbw. 

[76011.]— Bubber  Tires.— "  Pram."  can  join 
his  tires  with  Thornton's  cement.  Place  broken 
ends  of  tiro  side  by  side;  the  longer  the  lap  in 
reason  the  stronger  uie  joint.  With  a  sharp  thin 
knife  (a  carver  will  do),  cut  clean  through  Doth; 
i^ply  the  cement  quickly,  and  press  together,  and 
let  it  remain  for  12  hours  or  moro.  When  cement- 
ing to  wheel  do  not  heat  just  where  joined.  Ordi- 
nary cement  will  do  the  other  parts — viz.,  fastening 
tiro  to  wheel.  Gbo.  Hale. 

[75016.]— Mortar.-I  would  suggest  the  follow- 
ing test :  Crush  a  good  quantity,  say  j^lb.  of  the 
mortar,  pretty  fine.  Then  mix  it  thoroughly  to 
secure  a  uniform  sample.  Take  a  small  quantity, 
say  lOOgr.,  treat  with  HCl  in  a  ghiss  flask.  When 
effervescence  ceases,  wash  out  the  sediment  on  to  a 
tared  filter,  and  wash  again  and  again  with  distilled 
water ;  then  dry  the  filter  paper  and  weigh.  The 
total  weight  less  that  of  the  filter  paper  equals  the 
amount  of  sand  in  lOOgr.  of  mortar. 

C.  £.  a.  SncoNB,  M.B.,  CM. 

[75018.]— Dry  Plate  Developer.— The  follow- 
ing is  a  smgle-fiuid  dry  plate  developer  which  we 
have  found  very  handy  :— Carbonate  of  soda,  4^oz. ; 
sulphite  of  soda,  2|oz ;  hvdroquinone,  150jKr. ; 
water,  d6oz.  There  is  also  MayniBld*s  single- fluid 
transparent  developer,  but  we  do  not  think  much  of 
this.  Clabk  and  Montiqub. 

[75023.]— Noises  in  Head..— There  is  no  simple 
cure ;  consult  an  aurist.  Frbdertck  Davis. 

[75023.]  —  Noises  in  Head.  —  May  be  due 
to  a  plug  of  wax  in  one  ear.  Gentle  synnging  for 
half  an  hour  or  so  will  remove  it  usually,  if  this  is 
the  cause.  Other  causes  are  middle  ear  or  throat 
disease,  and  require  special  and  careful  treatment. 

C.  E.  G.  Simons,  M.B.,  CM. 

[75024.]— Funeri.— Most  fungi  may  be  destroyed 
by  applying  a  saturated  solution  of  sulphate  of 
copper ;  there  axe,  however,  several  fungi  actually 
capable  of  existing  upon  this  salt,  but  it  is  scarcely 
probable  the  fungi  mf eating  your  floors  would  lie 
one  of  these.  Fbedbbiok  Davis. 

[75028.]— Etobingr.— The  ink  is  rubbed  in  the 
cuts,  after  which  the  plate  is  wiped  clean.  The 
printing  requires  very  great  pressure.  Sm.    • 

[75030.]  —  Greenhouse  Heating.  —  "I.  W." 
will  find  two  lengths  of  3in.  cast-iron  pipe  sufficient 
if  placed  on  the  sides  which  are  glazed.  If  there 
is  a  wall  on  one  side  and  no  glass,  |>ipes  will  not  be 
needed  on  this  side ;  but  if  two  sides  are  brick  it 
will  be  better  to  run  the  pipes  along  one  of  these. 
The  pipes  underground  can  be  placed  in  drain  pipes 
packed  with  straw  or  sawdust ;  but  the  joints  must 
be  made  tight  with  clay  or  cement  to  prevent  the 
water  soaking  in.  The  simplest  and  best  way  to 
heat  the  house  is  to  sink  a  recess  in  the  floor,  say, 
4ft.  deep,  7ft.  long,  and  4ft.  wide,  and  fix  in  this  a 
wrought-iron  tame  about  6ft.  by  3ft.  by  3ft., 
running  the  pipes  direct  into  this,  and  oovenng  the 
top  with  an  openwork  grid.  This  will  heat  the 
place  perfectly,  and  the  reserve  of  heat  in  the  bulk 
of  water  will  prevent  any  harm  to  the  plants  if  the 
fire  is  out  in  the  severest  weather  for  10  to  12  hours 
at  once.  Irregular  firing  will  make  no  difference, 
and  night- firing  is  quite  unnecessary.  If  your 
correspondent  is  within  reach,  I  can  show  him  this 
system  supplied  to  a  much  larger  house. 

Warrington.  Thos.  Fletcheb. 

[75030.]— Greenliouse  Heating.  —  Does  not 
the  querist  see  that  he  has  omitted  a  dimension  ? 
The  house  has  height  as  well  as  length  and  breadth : 
but  what  is  really  wanted  is  information  as  to  the 
area  of  glass  exposed  to  the  atmosphere,  and  the 
temperature  it  is  desired  to  keep  up  in  the 
house.  It  may  be  .  appropriately  remarked 
here  that  even  in  a  ** tropical  house''  the 
temperature   should    never    be    higher    than    is 


absolutely  necessary  to  prevent  injury  to  the  plants. 
There  is  no  rough  and  ready  rule  for  calculating 
the  quantity  of  piping  required,  but  piping  u 
generally  taken  as  4in.  in  diameter,  and  tibs 
minimum  tconperature  as  50°  Fahr.  compared  with 
freezing  point  Then  -67ft.  of  4in.  pipe  will  be 
required  for  every  1,000  cubic  feet  content  of  the 
house;  but  obviously  much  depends  on  the  con- 
struction of  the  houses  and  the  area  of  glass  exposed, 
and  whether  covered  with  blinds  or  not.  As  to  the 
5ft.  of  pipes  undo'ground,  put  them  in  a  trsodi 
suiroimded  by  a  good  thickness  of  cinder  ash~6tn. 
all  round.  That  is  much  better  than  sawdust,  sad 
the  drain-pipes  are  not  necessary,  though  thsj 
would  certauuy  help  to  make  the  job  a  good  one. 

Nuir.  Dob. 

[75031.]— Portable  House.— Not  neoeasariljr, 
as  a  spark  might  pass  from  ground  to  house ;  but  if 
you  surround  the  house  with  a  network  of  wire,  it 
will  then  be  protected.  Sx. 

[75033.]— PhonoKrapb  Oylindora.— The  most 
satisfactory  wax  that  I  have  as^  yet  foond  for  this 
purpose  is  got  by  simply  melting  down  the  kind  of 
candles  known  as  '* carriage  candles*'  f white),  the 
kind  I  mean  being  about  5in.  long  and  l^in.  dia- 
meter. The  wax  from  these  is  of  a  powdsiy 
nature,  although  rather  hard,  and  is  not  sticky. 

W.  GnxEiT. 

[75035.1— Polishing  Brass.- Clean  the  hiaek 
places  with  rottenstone,  and  then  lacquer  with  an 
alcoholic  solution  of  lac.  Sx. 

[75038.]— Brass  Solder.— Tou  cannot  make  a 
brass  solder  to  melt  at  the  same  temperature  as 
ordinary  lead  solder ;  but  you  can  braze  them  with 
spelter,  consisting  of  two  of  tin  to  one  of  brass,  and 
this  will  run  at  a  red  heat.  F.  Abkkw. 

[75039.}— Caterpillars.— Sprinkle  occasionsfly 
your  cabbages  with  salt  and  water;  moetlarvsB 
have  a  strong  objection  to  this ;  in  fact  it  kills  thsm, 
owing  to  the  blocking  and  contraction  of  the 
spiracles.  Fbedbbick  Davis. 

[75040.]— Cement  for  Spirit  Bottle.— Try 
(1)  Le  Page's  glue,  (2)  white  of  egg,  (3)  ordinary 
glue.  A  cement  that  will  resist  alcohol  must  ooo- 
tain  something  that  is  precipitated  by  that  men- 
struum. Sic. 

[75041.1— Hair  Destroyer.— There  is  one  other 
way  besiaes  cutting  or  singeing,  and  that  is  to  poll 
out  the  hair.  Sx. 

[75042.]— Three -day  Com  Onre,— Salicylic 
acid  10  parts,  extract  of  Indian  hemp  1  part, 
fiexible  collodion  50  parts.  Pjq)B8. 

[75042.]  —  Three-day  Com  Cure.— Cora- 
pamt  is  made  of  saUcyUc  acid,  <M>Uodion,  and  tinc- 
ture Cannabis  Indicus.  Tou  can  buy  a  sixpenny 
bottle  at  most  druggists,  cheaper  than  making  it, 
unless  you  have  access  to  the  necessary  articles. 

Ssc 

[75042.]— Com  Cure.— The  preparation  you 
require  is  the  following :  —Take  of  sahcylic  acid  30 
parts,  extract  of  IncUan  hemp  5  pvts,  flexible 
collodion  24  purts ;  this  should  be  painted  on  the 
induration  for  three  continuous  days,  upon  the 
fourth  day  soak  the  foot  and  pick  the  com,  and 
you  will  flnd  the  whole  come  off  in  one  piece.  After 
a  time  the  com,  however,  will  again  grow,  when 
the  application  must  be  repeated. 

Fbsdbbick  Davis. 

[75043.]— Standard  Angle  for  Ijathe  Centres. 
— There  is  no  standard  angle  for  all  purposes ;  hot 
practice  shows  that  for  fine  work  the  oentrei 
should  have  more  taper,  and  for  heavy  work  the 
angle  should  be  more  obtuse.  Tou  must  draws 
line  as  to  which  may  be  termed  heatj 
or  which  light;  but  where  the  work  does 
not  exceed,  say,  |cwt.,  the  lesser  angle  wiD 
be  found  far  best.  When  I  use  a  laths 
myself  I  have  a  pair  of  centres  with  a  very  loog 
taper,  and  I  find  them  more  handier  to  use  from 
many  causes.  And  my  experience,  and,  therefore, 
opinion,  is  in  favour  of  an  angle  much  lees  than 
usual,  the  only  consideration  being  strength  for  the 
work  to  be  done,  and  the  probable  load,  indadiiu; 
the  resistance  of  the  cut  the  centre  has  to  withstaoo. 

VULGO. 

[75044.]— Carbons  and  Sulphate  of  Copper. 
— ^To  Mb.  BoTTOiTE. — Carbon  plates  can  be  used 
in  the  Daniell  cell,  instead  of  the  copper  element, 
and  would  soon  become  coated  with  copper ;  bat  if 
the  carbons  were  mine,  I  should  use  them  to  mske 
either  single- fluid  chromic- acid  cells,  or  else,  if  I 
wanted  greater  constancy.  Fuller  cells  with  zinc 
in  porous  cell  with  plain  water,  and  carbon  in  water 
cell  with  acidulated  chromic  add  solution  ai 
depolaxiser.  S.  Bottons. 

[75045.]— Testing  Battery.— To  Mb.  BonoHl 
AND  Othebs. — Testing  batteries  as  described  br 
you  are  actually  made  and  give  good  results.  I 
believe  that  unless  the  trials  are  prolonged,  the 
E.M.F.  and  current  keep  fairly  constant.  A 
query  addressed  in  ^'Oiir'*  columns  to  MesBTi. 
Cathcart  and  Peto,  who  make  these  testing  cells 
with  lithanode  and  zinc,  would  probably  eUcit  a 
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last  article — that  is  to  say,  the  metal  con- 
ductine;  ^arts  are  not  fixed  in  Hie  base,  but 
secured  in  a  raised  porcelain  ridge.  This, 
ridge,  besides  holding  the  different  metal 
parts,  also  so  supports  the  flexible  cord,  that 
all  strain  is  relieved  from  the  terminals  and 
divides  the  lead  fuse  from  the  connections 
for  the  ends  of  the  wires.  As  is  clearly 
shown  in  the  illustration,  the  one  connecting- 
wire  passes  through  the  bottom  hole  in  the 
base,  and  is  attached  to  the  ri^ht-hand 
terminal,  the  other  wire  coming  m  at  the 
top  hole,  and  being  connected  to  the  top 
terminal.  The  ends  of  the  flexible  pendant 
cord  are  attached  the  one  to  the  bottom  ter- 
minal, and  the  other  to  the  left-luuid  side 
one,  though,  previous  to  fastening  under 
the  terminals,  the  ends  are  passed  throush 
two  holes  in  tiie  ridge,  which  thus  take  the 
strain  off  the  terminals.  The  cutout,  it 
will  be  seen,  is  on  the  right-hand  side,  and  is 
connected  to  the  top  and  bottom  terminals. 
The  cover  of  the  ceiling-rose  is  fixed  by 
screwing  over  the  threaded  part  of  the  base. 
An  ingenious  form  of  ceihng-  rose  is  shown 
in  Fig.  41,  the  base  being  in  perspective  and 
the  cover  in  section.  Its  two  chief  features 
are  the  grooved  central  standard,  by  means 
of  which  the  flexible  cord  is  gripped  and  all 
strain  thus  taken  off  the  terminals,  and  the 
combined  bracket  and  pulley  which  clamps 
between  the  cover  and  base,  thus  making  a 
compact  fixing  for  that  form  of  electric  light 
fitting  known  as  the  "  adjustable  pendant." 
As  regards  the  metal  parts  on  the  base,  these 
are  arranged  very  similar  to  those  in  Fig. 
39 ;  but  it  will  he  noticed  that  the  ends  of 
the  fiexible  cord,  as  they  leave  the  terminals 
on  the  base,  coil  round  the  central  standard 
and  are  clamped  securely  by  the  rubber  ring 
in  the  hole  of  the  coyer.  The  ceiling- rose  is 
fixed  by  screws  passing  through  holes  in  the 
outer  circumference  of  the  base,  which 
screws  also  pass  through  corresponding  holes 
in  the  ring  of  the  met^  bracket. 

Wall-Plners. 

It  is  very  frequently  desired  to  have,  in 
addition  to  the  usual  fittings  in  a  room,  a 
portable  lamp,  which  can  he  stood  on  the 
table  or  mantel-shelf  for  reading  purposes. 
This  lamp  is  put  into  circuit  with  the  wires 
on  the  waUs  by  a  flexible  cord,  the  actual 
CDnnection  being  made  by  what  is  termed  a 
**  wall-plug."  An  excellent  form  of  liiis 
piece  of  apparatus  is  shown  in  Fig.  42,  the 
plug  being  on  the  right,  and  the  socket  on 
the  left.  The  body  and  cover  of  the  plug 
are  of  elazed  porcelain,  and  throush  the 
hole  in  the  centre  of  the  cover  it  will  be  seen 
the  flexible  cord  enters,  the  ends,  after 
passing  thiough  the  raised  ridge,  fastening 
under  the  terminal  screws  on  either  side. 
The  point  of  the  plug  consists  of  an  insulated 
brass  tube,  inside  which  is  a  brass  pin,  also 
insulated.  The  two  terminals  on  either  side 
of  the  ridge  are  in  metallic  connection,  the 
one  with  the  brass  tube,  and  the  other  with 
the  pin  inside  it.  The  base  of  the  socket  is 
of  porcdUdn,  and  on  this  base  is  fixed  a  brass 
tube  with  a  smaller  one  inside  it,  which 
tubes  are  in  connection  with  the  wires  in  the 
casing.  When  the  plug,  therefore,  is 
inserted  in  the  socket,  the  flexible  cord  is 
put  into  connection  with  the  main  wiring, 
and  the  lamp  can  be  lighted  or  extinguished 
by  inserting  or  withdrawing  the  plug  with- 
out using  a  switch.  Another  form  of  wall 
plug  that  is  much  used  has  two  points  to 
insert,  and  although  somewhat  cheaper,  its 
use  is  not  recommended,  as  it  has  several 
drawbacks.  The  form  rfiown  in  Fig.  42, 
having  only  one  plug,  can  easily  be  inserted 
in  the  dark,  and  being  concentric,  it  will  go 
in  any  way ;  the  metiiod  of  wiring  also  is  a 
vast  improvement. 

Incandescent  Lamps. 

The  incandescent,  or  glow  electric  lamp, 
consists  of  a  glass  globe,  inside  which  is  a 
small  carbon  uiread  (called  the  filament)  the 


air  in  the  interior  of  the  globe  having  been 
exhausted,  leaving  an  almost  complete 
vacuum.  This  filunent  offers  considerable 
resistance  to  the  current,  so  that  when  the 
electricity  is  forced  through  it,  it  glows  with 
the  heat  generated,  giving  off  a  pure  white 
light.  As  we  saw  in  the  article  on 
"  Cut-outs,"  all  resistance  to  the  flow  of 
current  manifests  itself  in  heat,  and  although 
here  resistance  is  puiposely  inserted  to  obtain 
the  light,  yet  at  all  other  points  in  the 
circuit,  every  effort  is  made  to  reduce  it  to  a 
minimum.  The  glass  globe  of  the  lamp  is 
not  used  as  might  at  first  be  supposed,  for 
any  purpose  of  ornamentation,  it  is  in  fact  a 
part  as  im2>ortant  as  the  filament  itself,  for 
with  the  destruction  of  the  globe  the  life  of 
the  lamp  ceases.  It  is  only  by  virtue  of  the 
air  being  exhausted  that  the  filament  when 
white  hot  is  not  consumed:  on  air  being 
admitted  it  immediately  bums  up.  The 
lamps  almost  in  exclusive  use  in  this  country 
are  the  Edison  and  Swan  Co.'s  three  forms 
of  whicb  are  shown  in  Figs.  43,  44, 45.  In 
process  of  manufacture  the  carbon  filaments 
are  first  formed,  being  prepared  from 
carbonised  cotton  thread.  They  are  then 
fastened  into  the  glass  globes,  the  ends  of 
the  filament  being  cemented  on  to  two  pieces 
of  thin  platinum  wire,  which  wire  is  moulded 
into  the  glass  at  the  base  of  the  globe,  and 
forms  the  connections  for  lamp,  the  ends 
being  turned  up  into  two  loops.  Platinum 
wire  is  used  because  this  metal,  when  hcjated, 
expands  equally  with  glass.  The  glob^  is 
now  all  closed,  except  a  small  hole  at  the  top 
(the  sealing  point),  and  at  this  point  it  is 
fixed  to  the  mercury  air  pump  for  the 
purpose  of  exhausting  the  air.  This  exhaust- 
m^  IS  carried  on  till  as  complete  a  vacuum  as 
it  IS  possible  to  secure  in  practice  is  obtained, 
when  the  globe  is  immediately  sealed. 

There  are  a  variety  'of  ways  in  which  the 
platinum  wires,  after  passing  through  the 
glass,  are  fastened  off  to  miSke  connection 
with  the  holders;  the  three  most  usual 
methods  are  shown  in  Figs.  43,  44,  and  45, 
and  the  lamps  are  known  as  B.C.,  or  brass 
cap;  E.S.,  or  Edison  screw,  and  B.L.,  or 
bottom  loop  lamps,  each  pattern  lamp  re- 
quiring, of  course,  a  similar  pattern  holaer  to 
suit  it. 

The  B.C.,  or  brass  cap  lamp  (Fig.  43)  is 
undoubtedly  the  one  now  most  commonly 
employed.  It  is  used  with  the  bayonet 
socxet  holders,  which  is  certainly  the  most 
convenient  and  efficient  method  of  making 
connection  between  lamp  and  conducting 
wires.  The  ends  of  the  platinum  wires, 
after  they  pass  through  the  glass,  are  soldered 
one  to  each  of  the  two  half-round  brass 
contact  pieces  seen  at  the  top  of  the  figure. 
These  two  brass  contact  pieces  are  fixed  into 
the  position  shown  by  plaster  of  Paris  con- 
tained inside  the  brass  tube  that  surrounds 
and  is  cemented  on  to  the  base  of  the  lamp. 
On  the  outside  of  the  brass  tube,  and  at 
diametrically  opposite  points,  are  two  pro- 
jecting studs  that  pass  into  the  basnet  slots 
m  the  holder,  which  will  be  described  in  the 
next  article. 

The  E.S.,  or  Edison  screw  lamp  (Fig.  44) 
is  arranged  on  the  same  principle  as  regards 
its  contact  points  as  the  Edison  cut-out  plug 
described  in  the  last  article.  The  end  of  one 
of  the  platinum  wires  is  connected  to  the 
outer  screw,  and  the  other  to  the  central 
point,  so  that  when  the  lamp  is  screwed 
mto  the  holder,  contact  is  made  with  the  side 
and  bottom  of  it,  as  in  the  cut-out  above 
referred  to. 

The  B.L.,  or  Bottom  Loop  lamp,  is  shown 
in  Fig.  45,  and  at  the  first  outset  of  electric 
lighting  in  this  country  was  the  form  almost 
exclusively  employed.  The  ends  of  the 
platinum  connecting  wires,  it  will  be  seen, 
are  simply  turned  back  into  a  loop  and  the 
points  fixed  into  the  glass  again.  The 
holder  designed  to  carry  it  has  two  hooks  so 
arranged  as  to  catch  the  two  eyes,  and  is 
kept  in  contact  with  them  by  spring  pres- 


sure, which  tends  to  force  the  lamp  and 
holder  apart.  Although  excellent  in  places 
where  the  somewhat  heavy  appearance  of  the 
B.C.  or  E.S.  lamps  are  objectionable,  the 
B.L.  form  has  many  disadvantages,  the  chief 
of  which  are  the  constant  breaking  of  the 
loops,  the  difficulty  in  fixing  the  kmip,  and 
the  high  resistance  of  the  connecting  points, 
owing  to  the  small  surfaces  of  contact. 

Incandescent  lamps  are  made  of  various 
illuminating  powers,  and  a  lamp  giving  so 
much  light  is  said  to  be  of  so  many  candle- 
power.  The  sizes  most  frequently  used  for 
general  electric  lighting  are  the  8,  16,  and 
32c.p. ;  but  a  large  number  of  other  sizeo 
are  made,  as  will  oe  seen  from  the  list  given 
below,  which  is  that  published  by  tike  manu- 
facturers, and  shows  the  different  size  lamps,, 
with  tiie  currents  they  absorb  at  different 

e.m:.f.»s  :— 


o.p. 

f 

8 

16 

25 

32 

50 
100 
200 
500 
100 


volts,     amps.  volti.    ampt. 

takes  from   5  and   1*75  to  about   26  and    *4 

1-76 
1-9 
1-85 
2-0 


If 


it 
l» 
tl 


10 
15 
30 
45 
55 
80 
80 
80 
80 
80 


ti 


»> 
>> 
»» 


♦» 

It 
i> 
it 
II 


2-0 
2-3 
4*4 
8-5 
21-6 
43-5 


» 
»» 

91 
It 
>» 
II 

ir 


35 
65 
105 
105 
105 
105 
105 
105 
105 
105 


»» 

91 
II 


99 
It 
99 
91 
»» 
II 


»» 


•6 
•58 
•9 
1-05 
1-6 
23 
6-5 
16-5 
33-0 


From  the  above  list  it  will  be  seen  that 
each  lamp  requires  from  3*5  to  4  watts  per 
candle-power  to  run  it,  those  taking  over  •9' 
amperes  being  worked  at  the  higher  efficiency. 
Of  course,  by  over-running  the  lamps  a 
g^reater  efficiency  is  to  be  obtained ;  but  this- 
mcreased  efficiency  is  only  secured  at  the 
expense  of  the  life.  As  shown,  by  the  list,^ 
the  lamps  are  to  be  obtained  of  almost  any 
voltage  within  certain  limits,  but  100  and  50- 
volts  are  those  nearly  always  used,  as  this  is^ 
the  pressure  at  which  the  current  is  supplied 
from  the  central  stations.  >  A  lamp  may 
therefore  be  16c.p.  100  volt,  or  16c.p.  50 
volt ;  but  the  firdt  will  nve  exactly  the  same 
light  as  the  latter,  aim  requires  the  same 
number  of  *' watts"  of  electric  energy  to- 
work  it,  the  only  difference  being  that  the 
one  takes  a  liu^  current  to  woi£  it,  while 
the  other  has  a  higher  E.M.F.  but  smaller 
current. 

As  regards  the  length  of  time  a  lamp  will 
last,  this  can  be  reckoned  at  1,000  hours  as- 
an  average  life ;  but  there  are  numerous  well 
authenticated  instances  where  they  have 
lasted  4,000'to  5,000  hours.  Running  lam^ 
too  bright  is  what  has  most  effect  on  their 
life,  and  lamps  that  are  repeatedly  over-run 
rapidly  become  black  and  the  filaments 
break.  A  gradual  blackening  of  the  globe  is 
a  fault  for  which  there  is  at  present  no 
remedy — beyond  the  somewhat  drastic  one 
of  chan^g  the  lamp  for  a  new  one.  The 
blackenmg,  however,  which  is  apparently 
caused  by  minute  particles  of  carbon  being 
precipitated  against  the  inner  surface  of  the 
globe  by  the  gradual  dLsintegration  of  the 
filament,  greauy  obscures  the  light,  besides- 
giving  the  lamp 'an  unsightly  appearance' 
m  the  daytime. 

Lamps  are  generally  stamped  with  their 
candle-power  and  voltage  on  the  glass 
globe,  with  the  addition  of  some  referenoe 
letter  of  the  manufacturers.  Thus  a  lamp 
bearing  the  superscription  "  100  L  16  ' 
denotes  that  it  is  a  IGc.p.  one,  requiiing 
100  volts,  and  "I."  is  the  maker's  refer- 
ence-letter. Lamps  marked  with  the  sam^ 
reference-letter  will  bum  in  **  series,"  irre- 
spective of  their  E.M.F.  or  candle  power; 
and  lamps  of  the  same  E.M.F.  will,  of 
course,  bum  in  '*  parallel,"  irrespective  of 
their  candle  power  or  reference-let^. 

The  lamps  are  to  be  obtained  with  either 
"  clear  "  globes,  **  half -obscured,"  "  ob- 
scured," or  **  tinted;"  and  as  to  whidiar» 
most  suitable,  this,  of  course,  depends  on 
the  decorations,  style  of  fittings,  and  last,, 
though  by  no  means  least,  the  o«ifltomer*» 
taste.     For    ordinary  puiposes   Qm  ttef 
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Id  be  iiB«d,  u  leM  light  is  loat ;  bnt  for 
tng-rooms,    fto.,   ei&ar  the  obwored, 
obsonro^,  or  tinted  wQl  be  found  to  gire 
re  subdued  ftnd  suitable  light. 
in  te  coaliniifd.) 


VSTONl'S  TOOL    FOR  BETTIVG 
8AW-TSBTH. 

r  improred  ted[  for  latldng  «tw-teath  hu 
been  recentlv  ratented  in  tbi^  conntrf  on 
t  of  Mr.  W.  JohnrtoDs,  of  Hew  York,  tbe 
t  of  which  is  to  provide  a  meant  ol  utting 
contigaoai  teeth  at  one  opention.  The 
atni    oon^rte     prindpaUy    ot     two  tnain 

•  ^voted  to  two  leren,  and  futened  to 
together  in  oppoeite  directiona,  one  fi>ma 
ing  two  anrils,  ud  the  other  fnme  one  of 
IIl(she>^  the  other  punch  beinf  ouried  "by 

1  the  lertTB.    Fig.  l  ia  a  ndeelaration,  and 

2  e  plu  view,  of  the  new  aaw-Mt.  A 
MDti  a  lemr  formed  with  two  cheek  inecw 
ad  B  re^tMnta  another  lerer  formed  with 
LtM  i  pivoted  to  and  between  the  cheek 
■  •aohtbe^a'.  On  the  pin  a>  ia  alw 
id  the  main  frame  C,  oomprinns  tiie  cheek 
I  #«,  inner  bridge  niece  m  lUl  «<,  outer 

•  pieee  o*  nll^,  and  guide  <•,  Tie  cheek 
i«c  are  dotted,  aa  shown  at  ^  to  reoeive  the 
;  be  Mt  In  bant  of  Hue  ilot  the  cheek 
>'*anpt«ridedo«  their' inner  ri^wfth 
m^fid',iH  whiofa  fa  placed  tbe  an*a  blott' 
nded  with  tbe  iDTil  D>,  held  tbateto-t^  the 
nmX^,tai  edapted  to  be  mMed  to  asd 
Bteieir.AUha  wan rf^hr. the. lata*  «t 
D*,mUA  ■cdnutbiAntv  bridge  «>,-a4d 


Ia  awiTelled  at  ita  inner  end  to  the  anvil  block,  a« 
abown  clearly  in  Fig.  3.  The  edgee  of  the  anvil 
D'  are  bevelled,  aa  shown  at  D>,  at  different 
d^reea  of  alant  on  different  aidea  to  amt  different 
d^reea  of  aet  to  be  pat  in  tbe  aaw  teeth,  and  by 
looeening  tbe  aet  Krew  D'  the  anvil  may  be 
tomed  to  bring  either  bevel  into  poeition 
for  oae.  E  la  tbe  let  -  Soger  or  punch 
which  acta  agahtat  the  anvil  D',  and  F 
i«  <9podte  eat -finger  or  ponch  which  acta 
againtt  the  ether  anvil  G,  held  on  tbe  bridge 
tdeoe  or  rfQ  e'  W  the  aet  screw  G>.  The  set- 
flnger  at  punch  E  if  held  by  the  guide  c^  above 
referred  to,  and  ia  redprocaled  bj  the  ami  b  at 
the  Isvar  B  to  which  arm  it  ia  pivoted  on  the  pin 
1  which  paaaee  through  a  slot  9'  in  the  arm.  The 
set-Bnger  F  ia  held  on  the  tmoavetBO  acrew  or 
worm  H'  and  rod  I  at  the  outer  end  of  the  yoke 
frame  H,  which  yoke  frame  is  pivoted  on  pins  at 
//to  the  cheek  i^ecee  a  ot  the  lever  A,  »o  that 
when  the  leven  A  B  ore  brought  together,  like 
the  faandlee  of  pincera,  tbe  yoke  frame  will  be 
moved  back  to  ouue  the  aet. finger  to  approach 
tbe  anvil  O.  Id  thia  movement  the  yot^  frame 
ii  guided  by  tbe  ^jeetioua  f  at  the  outer  enda 
of  the  cheek  piecea  e  mi  the  aliding-plate  J 
attached  to  the  otiter  bridge  pieee  of  the  frame  H 
bye  eet-Bcrew  J',  which  paaaea  thnmgb  a  alot j 
in  the  plate,  the  aide  projections  j<  theraof  enter- 
ing under  the  projetMJona  /.  By  looeening  the 
aet4crew  J<,  the  plate  J  may  be  wiUidrawnfiom 
beneath  die'  logs  or  proJectiODa  /,  and  the 
yoke  (rame  H  tamed  up  for  eonvenience  in 
adjnalfeg  tbe  adtlla  11';  O,  to  mit  the 
rise  of  the  teeth  to  be  eat  By  trfntfaig  the 
Moew  or  worm  H.'  the  aet.flnget  O  may  be 
ktaiaUy  adjuated  to  alilt  fine  or  coane  aawt. 
^ni»'«iTa«'bw1t»«dg«  berrfled^lkathe  aavO 


anvils,  so  that  ti 


that  it  is  adapted  to  set  tbe  saw  mote  or 
leaa  by  duply  looaemng  the  tbumb'Screw  0<  and 
turning  the  anvil,  selecting  the  appiowiate  bevel 
for  the  saw  to  be  acted  upon.  The  leven  AB 
are  normally  held  apart  by  the  spring  M  bald 
between  them  ou  the  carved  rod  M'  attached  to 
tbe  lever  A,  and  posaiDg  through  a  hole  in  the 
lever  B.  In  use,  the  saw  to  be  set  ia  placed  in 
tbe  Blot  iJ,  and  the  set.fingen  adjnstad  to  oome  in 
line  with  tbe  teeth.  The  screw  D'  is  then  tamed 
to  force  the  anvil-block  D  firmly  against  theaaw- 
Uade.  The  levers  AB  aie  then  eloeed,  which 
otetissthand 
__  .__  _  ....  edges  of  the 
teeth  are  set  at'each  operation. 
_  ^  jhen  tnmed  baok  and  Qm  set 
moved  to  the  next  teeth  and  the  <9«nlJon 
repMted,  and  eo  on  until  all  the  teeth  are  set. 
The  bridge  e*,  bealdea  holding  the  sst-flnger  or 
ranch  B  in  place,  also  acts  as  a  stop  for  tfaa  anvQ 
a  to  pceventitfaontnniiagersli£i>gbaek,and 
Ute  le^  f^on  the  aBvil.Hook.D  pfevtetaOe 
anvil  &  trota  slipping  back  at  'tanung:  round. 
When  the  levers  A  and  B  an  opsB  Qtey  Mat 
against  the  bridge  <*,  maldns  both  levers  open 
the  same  distanoe.  U  onlv  the  lever  B  were  to 
come  In  cootaot  wiUi  tbe  eridge  ^,  the  levet  A 
might  open  too  maoh,  and  the  lever  B  not 
enough,  to  come  in  contact  with  the  bridge 
^,  eanaequently  Oie  set-finger  or  punch  B  would 
catch  on  the  teeth  of  tbe  saw,  and  would  not 
allow  the  aaw-aet  to  be  moved  along  the  saw.  A 
lip  ia  farmed  at  the  front  of  the  lever  B. 


THE    OPTICAL     LAIfTaSN  :    ITS 

COHBTATTOTIOH  AVI)USZ.-IL 

By  Chas.  a.  FiBKBK. 

Saeorlptlon  of  Bionlal  Lantern,  eontalnlng 

Oaae    and-  Suvportlnc  Stand. —  Row    to 

Make  the  Wooden  Body  of  the  Iiantem, 

Ir  i«  intended  in  tbe  present  eerie*  of  articles 
to  show  the  amateur  haw  te  coBatrUct  a 
really  serviceable  biuaial  lantern  for  nss  with 
the  luneiight,  a>d  capabla  of  exhibiting  slide*  of 
the  ataoibird  3tin.  by  SJli.  in  nae,  Inohtding 
what  are  known  as  deot  slides,  or  any  form  « 
diMolving  slides  which  are  capable  ot  being 
manipulated  by  a  biunial  lantern  ;  the  entire 
apparatus,  together  with  a  foldiag-taUe  support 
for  the  lantern,  a  reading-desk,  acreoi,  and  ' 
atoad,  having  been  designed  witii  the  utmeet 
regard  for  portability,  and  it  may  be  said  that  il 
it  u  finished  aa  directed,  with  ordinary  core  it 
will  equal  in  appearance  any  good  olasa  of 
inatrutifcnt  manuihctured  by  the  trade.  It  will 
thoa  be  seen  that  the  preeent  aeriea  ia  ohidly. 
intended  for  those  amateurs  who,  poaaesaing 
alight  constructive  ingenuity,  have  the  destre  to 
moke  their  own  aNnntoi,  although  the 
directions  for  manipulating  the  inatrumeat  and 
preparing  the  ilidas  will  be  ap^icable  ta  any 
form  of  lantern  now  in  use. 

Tbe  instrument,  wtiioh  is  shown  erected  ready 
for  use  in  Fig.  I,  consiata  of  an  upright 
mahogany  body  braes-screwed  together,  and 
provided  with  a  lining  ot  Baaaian  aheet-iron, 
with  half  an  inch  of  intervening  air  space  all 
round  Iietween  the  metal  and  the  wood,  which 
allows  the  passage  of  a  current  of  air,  and  keeps 


braaa  front  and  atoge,  which  carries  the  eon- 
deneers,  and  the  objective,  is  hinged  to  the  front 
-'  — ch  lantern,  the  degree  ot  inclination  being 
ad  by  meana  of  a  oonple  of  milled  nuts  whi<±. 

of  the  two  discs  on  the  aoreen  being  made  to 

exactly  coincide.  Tbe  alages,  whichorefonnad  with 
brose  pillara,  ore  open  oU  round  for  the  con- 
venience of  exhibiting  various  effect  slidas,  in- 
duding  tanln  for  the  performance  of  chemical 
--perimenta,  the  sUdee  being  held  in  position  by 
—Sana  of  a  spring  plate,  which  is  acted  on  by  a 
apil^  or  carved  spring.  The  oondensen  fit  by 
meana  of  a  bayraiet  joint  into  a  oell  attadied  to 
the  stage  pUte,  and  behind  this  a  cirenlar 
aperture  ia  prepared  for  thefr  reoeptiosi  in  .the 
wood  and  metal  bodies  of  the  lanttm.  Theinner, 
or  metal  body,  ia  divided  into  two  compartmanta 
'       '  a  partitioDS  or  shelves,  en  the 

_„ liohthe  jet  tnya  lor  suppoiting 

the  jeto  slide ;  openings  at  tiie  hack  of  the  lantern 


thepoipeseof  attention  to  the  Jets,  and  s  mmB 
brasa-bonnd  sight-hole, -fitted  witfi. blue  glas^  il 
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ntwttod  in  tha  centra  of  each  door,  thrau^'' 
which  the  jels  am  be  watched  during  eihibitio'' 
wUhoat  atniniag  the  eyea. 

Thera  is  no  nnaightl;  chimnej  with  its  olijec- 
timaUetaooked  tsnnination,  aa  ita  pUce  ia  taken 
I17  a  neat  dome,  wfaioh  allowa  of  quite  aufScient 
Tentilation  in  connection  with  a  aeries  of  air- 
holea  in  the  base  of  the  lantern  and  the  openiDga 
et  the  back  for  the  insertion  of  jet  hoMera.  With 
thii  claaa  of  lantern,  which  is  ouly  iateniled  for 
uae  with  the  limelight,  the  diaaalving  eSect  ia 
obtained  bj  meani  of  a  simple  contrivance  called 
a  diawlving  tap,  which  i*  attached  to  the  wood- 
work between  liie  two  jet  openinn,  and  ia  con- 
nectwl  b7  aoitabla  lengtha  of  mblwr  tubing  to 
the  ^-baga  or  cjlindera  and  the  two  jets. 


naoeaaary  to  ^*ido  lome  sort  of  a  case  for  the 
inatrnment,  it  ia  atill  more  convenient  to  atiliae 
thisooataimngcaBeifpoBBibleasa mean*  of  support 
for  the  lanlOTn  when  let  ap.  By  reference  to 
Fig.  t  it  will  be  seen  that  tha  lantern  is  attached 
to  an  obkog  bos  or  travelling  case,  which  forms 


packed  away  again  as  quiclcl;,  thns  giving  the 
operator  the  greatest  amount  of  uidependence  of 
the  ordioary  obstacles  attendant  upon  a  number 
of  tnull  packages,  the  extreme  portability  of  the 
entire  apparatus  being  one  of  its  chief  attractions. 
Of  course,  portabilit.r  is  a  aacondaiy  considera- 
tion to  some :  bat,  on  the  other  hand,  there  are  a 
great  many  exhibitors  who  are  in  the  habit  of 
giviDgentertoinments  in  schooLrooms  or  at  friend's 
nouses  to  whom  it  is  a  matter  of  no  small 
importance  to  have  a  lantern  which  occupies  a 
imall  space  and  weighs  hot  little. 

The  conatmctioD  of  a  lantern  containing  so 
many   accommodationB    will   uatunll^   tax  the 

fower*  of  the  amateur  workman  to  their  utmost ; 
at  when  ita  details  oome  to  be  examined  it  will 
be  found  to  involve  nothing  beyond  the  capa- 
bilitiea  of  anyone  possessing  a  fair  amount  of 
constructive  iiigennit;r  and  peneretance  and  a 
taste  for  mechanical  operatiOD*. 

Having  obtained  a  knowledge  of  the  general 
features  of  the  appaiatua,  we  will  now  turn  to 
the  manipulatory  details,  and  take  each  portion 
separately,  entering  fully  into  the  paiticoUrs  of 
ita  coiutractioo,  in  order  that  those  readaia  who 
may  feel  dintosed  to  make  one  for  themaelvea 
cannot  poaubly  fail  it  these  inatrucliona  are 
studied  with  dne  care  and  attention-  Asauming 
that  the  reader  is  provided  with  or  has  access  to 
a  workshop  in  which  to  cany  out  the  operations, 
we  will  now  turn  our  atten^on  to  the  enumera- 
ot  the  varioos  tools  required.  The  bench 
employed,  which  need  not  (rf  necessity  be  a  long 
one,  should  be  provided  with  a  vice,  preferably 
of  wood,  together  with  a  bench  atop  of  tlie 
.  same  material ;  for  the  metal-work  it  will  he 
Tery  handv  U  an  iron  vice  can  bo  used.  For  the 
wood-work,  we  shall  require  a  band-saw,  tenon 
and  kof  hole  saws,  a  smoothing  plane,  hamiEer, 
marking  gauge,  try-square,  two-foot  rule, 
gimlet,  bradawl,  and  screwdriver ;  and  for  the 
metal-work  the  tools  are  not  many,  nor  are  they 
very  expensive,  as  the  following  list  will  testify. 
A  plomber's  boxwood  mallet,  a  iwir  of  shears, 
fair  sized  botchet  stake,  a  pair  of  pincers, 
moderate  sized  cold  chisel,  a  small  punch  for 
making  rivet-holes,  a  tinman's  bolt  with  solder 
and  soldering  fluid,  a  few  files,  say,  a  half.round 
Ncond-cut  about  Sin.  in  length,  and  a  second- 
cut  flat  Qle  with  a  safe  edge,  together  with  a  few 
copper  nails  lor  making  rivets,  which  will  com- 
plete the  list. 

A  great  many  of  the  above-mentioned  tools  are 
tobe  round  in  thetool  chest  of  almost  every  amateur 
woikman,  and  will  not  therefore  neceaaitate  any 
special  outlay.    The  three  essentials  of  a  lantern 


frequently  testing  the  wood  by  means  of  a  pair 
of  winding  strips,  tha  use  of  which  every 
amateur  woodworker  of  any  pretenaiona  will 
already  undentand.  Of  course,  if  a  piece  of 
old  material  can  be  worked  up,  the  surface 
will  simply  require  perfecting  by  tho  aid  of 
the  smoothing  plans.  By  examining  Figs.  3, 
i,  5,  and  6,  they  will  be  seen  to  njiresant  the 
front,  back,  and  two  ddea  of  the  wooden  bcdr. 
and  taking  them  in  the  order  given,  we  shsll 
require  for  the  front  a  single  piece  of  wood  care- 
fully sawn  and  squared  up  to  measure,  2-nn.  br 
7jin.,  and  Jin.  thick.  Itmay  bestbe  stated  that 
as  oil  measurements  are  given  exact,  due  allow- 
ance should  be  made  for  planing.  The  front  at 
the  lantern  must  be  f nrmahed  with  a  ooapls  <d 
4iin.  circular  apertures,  which  may  be  cut  in  Ibe 
wood  by  means  of  a  fret  or  keyhole  saw,  the  ssva 
edge  bnng  afterwards  cleared  of  all  aplinters,  and 
left  as  smooOL  aa  possible.  The  axis  of  the  lover 
circleisdtuatadat  lljin.  from  the  bottom,  and  the 
axis  of  the  upper  one  at  9Jin.  above  the  aiii  of 
this,  whidi  thus  givea  a  space  in  the  middle  of 
eiu.  between  the  outer  edge*  of  the  two  apertures. 
The  front  being  flnished  10  far,  may  now  te 
placed  amde  whi&t  the  back  is  prepMcd  from  a 
similar  pieoe  of  wood,  measuring  2Sio.  by  Tjin., 
having  a  couple  of  apertaiea  piraoed  throogfa  the 
wood  for  the  reception  of  the  jot  trays.  Tb» 
lower  opening,  which  i*  situated  at  Gin.  from  the 
bottom,  is  ain.  in  h^gbt,  2Jin.  wide  at  the 
upper  part,  and  4^in.  wide  at  the  lower  part,  ths 
upper  aperture  bemg  precisely  the  nme  Die  ss 
this,  with  a  space  of  4jin.  between  each.  If 
outliDM  of  these  apertures  are  carefully  poaciQsd 
on  the  wood,  and  a  couple  of  holsa  aftarwardi 
bored  by  means  of  a  gimlet  or  centre- bit  at  sad 
of  the  lower  comers,  it  will  then  be  a  siin[^ 
matter  to  insert  the  end  of  a  small  faeyhole  saw  is 
the  opening  thus  made,  and  follow  tlie  penoDel 
line  to  the  form  of  the  curves  until  it  returns  ti> 
the  other  hole  in  the  opposite  comer,  where  it  i> 
again  tuned,  and  the  straight  line  foUowtJ 
until  the  Sist  hole  is  reached,  which  Om 
removes  the  requisite  piece  of  wood,  the  back  it 
the  lantern  presenting  the  appearance  of  Fig.  t 
when  complete.  The  right-hand  nde  of  lbs 
body  sbowD  in  Fig.  B  may  be  prepared  frm  s 
carefully -planed  piece  of  wood  measuring  24in- 
long  by   T]in.  wide,    one   end  being  sawn  lat 

Kned  in  such  a  manner  aa  to  taper  sliglil^ 
m  24in.  to  23iin.,  as  will  be  seen  by  refenars 
to  the  cnt.  It  only  remains  now  to  construct  tl» 
left-hand  side  of  the  lantern,  which  is  foimed  cf 
five  pieces  of  wood  of  Uie  nme  thickness  u  tks 
remainder  of  the   body,  toDgoed  and  clampl 


the  rapport  fot  the  apparatus  during  exhibitioD, 
the  front  of  the  tantwn  being  htngea  at  the  lower 
portion  to  the  inside  of  the  case,  so  that  it  can  be 
readily  raised  from  the  horizontal  to  a  vertical 
position,  or,  in  fact,  any  dosixed  angle,  being 
clamped  by  means  of  a  screw-nut,  which  passes 
through  a  slotted  elevator  damp  that  forms  the 
support  of  the  lantern  when  set  up.  This 
arrangement  will  be  found  very  useful  as  it  in 
frequently  necessary  to  have  the  screen  on  a 
much  higher  level  than  the  lantern,  rendering  it 
needful  to  tilt  the  instrument  in  order  to  secure 
the  desired  effect,  whereas  by  this  means  it  may 
be  raised  in  the  cose  and  set  up  ready  for  use 
with  the  greatest  ease  in  considerably  leas  than 
half  a  minute,  every  jet  being  in  its  proper  posi- 
tion ready  to  commence  the  exhibition. 

The  supporting  stand  for  the  lantern  is  equally 
simple  in  construction,  and  quite  rigid 


capable  of  suppoitiog  a  great  weight  wi 
fear  of  vibration,  the  legs  folding  inside  the  top 
of  the  table  when  not  in  use.  It  will  thus  be 
seen  that  the  entire  apporatua  is  arranged  in  such 
a  manner  aa  to  bring  it  within  the  smalleat  pog- 
aible  pacMog  compeas,  enabling  it  to  be  un- 
packed ready  for  use  in  a   few   minutes,  and 


may  t«  said  to  consist  of  the  body  of  the  instru- 
ment, [he  source  of  light,  and  the  optical  system. 
Let  us  take  them  in  the  above  order,  and  com- 
mence by  describing  the  onter  wooden  frame- 
work which  encases  the  metal  lining.  The  most 
suitable  wood  to  employ  for  the  purpose  will  be 
found  to  be  a  board  of  close- jfrained  Honduras 


shrivel  when  compared  with  other  woods.  If 
poolible,  it  will  be  found  advisable  to  obtsin  nn 
old  leaf  belonging  to  a  dining -table.  Or  similar 
pieceof  perfectly  sound  dry  wood,  which  can  often 
he  bought  cheap  at  a  second-hand  dealers.  If  the 
wood  is  purchased  from  a  timber  merchant,  it  will 
generally  be  found  the  safest  plan  to  pick  out  the 
paler  kind,  as  this  is  less  liable  to  warp,  provided 
it  is  not  stjeaked  with  two  different  shades  of  red. 
Having  selected  a  suitable  piece  of  Jin.  timber, 
from  which  to  cut  the  body  of  the  lantern,  it 
will  first  be  necessary  to  provide  each  aide  with 
a  smooth  and  even  surface  by  accurate  planing. 


I   Fig.   6,  leaving  1  ip" 


_  _  a  couple  of  strips  for  the  side 
each  of  these  measuring  24in.  by  IJin. ;  tlin 
plane  up  sufficient  for  the  three  cross  damjn  ai 
saw  into  the  following  lengths :  For  the  bodtatr 
7  jin.  and  4  Jin.  ;  the  middle  clamp  4jin.  by  !)'■-; 
and  the  top  4Mu.  by  Sin.,  afterwards  janiiB| 
them  togeOier  to  form  the  sides  of  the  my  IV 
means  of  tongaed  or  ploughed  joints,  b<«  " 
which  are  shown  in  section  in  Figs.  7  »ni  *■ 
For  the  benefit  of  the  iaeiperienced  it  msfl> 
alated  that  for  the  fonner  joint  a  pair  o^pM* 
will  be  required,  one  for  cutting  a  groove  n  V 
half  of  the  wood,  and  the  other  for  foiault 
projecting  tongue  in  the  other  piece.  .^^^ 
other  joint  only  one  plane  wiU  be  needed,  ^*<^ 
may  be  either  a  plousb  or  a  lin.  grooving  plus 
By  means  of  this  pume  a  groove  is  nm  tl*(: 
each  of  the  edges  to  be  j  oined  tt^etber,  sac* 
thin  slip  of  glued  wood  is  then  imcffted  in  »*■ : 
the  grooves,  leaving  a  snffioiant  poitka  ^' 
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»ctin^  to  form  a  tongue,  whicK  irill  fit  into  the 
iraMpoiidiDg  giioovH  of  the  othei  piece  of  wood 
■hen  the  whole  u  ckiaped  together.  The  moit 
litabls  wood  for  the  toDfnieii.g  of  ploughed 
Hnta — which  most,  of  coarse,  be  cut  serosa  the 
lain — can  be  got  by  cutting  np  narrow  slips  of 
ackboard,  such  as  is  used  by  picture  frame 
laken.  This  wood  has  the  sdvootsge  of  being 
iwn  to  a  anifoim  thictnest,  which  is  absolutely 
ecaMBiy  for  this  form  of  joint.  It  will  be 
BceoHTy  to  get  the  three  middle  clamps  out  of 
oa  piece  of  wood,  the  two  outer  edges  of  whiuh 
lODld  be  grooved  before  it  is  cut  up.  And  aup- 
o«ng  the  fint-mentioned  joint  to  have  been 
npli^ed,  all  the  tongues  which  project  inside 
w  Apertorea  of  the  doors  moat  be  clesred  away 
r  mesne  of  a  iharp  chisel,  and  the  sarFace  leh 
oite  clean  and  smooth.  It  the  reader  is  not  in 
iBBOBsion  of  a  plough  or  match  plitne,  it  will  be 
viauexf  to  clamp  the  wood  together  in  a 
ightly  different  manner  bj  means  of  a  halved 
tint,  shown  in  plan  and  section  in  Figs.  9  and 
).  This  joint,  which  baa  the  adraatage  of 
rung  exactly  the  same  \a  outwani  appearance  as 
tcmgned  joint,  is  equally  as  atroug  as  the 
.tter,  its  ctmstruction  being  a  much  simpler 
udertaking  for  an  amateur,  without  entailing 
le  use  of  any  special  appliance.  With  this 
lint  the  middle  clamps  will  haTs  to  be  incressed 
I  width  to  the  widUi  of  the  aidea,  which  thus 
akee  them  TJin.  wide  instead  of  IJin.  The 
ood  of  each  clamp, will  require  to  be  cut  away  to 
df  its  thiclntees  on  either  side  of  just  sufGcient 
idth  to  take  the  longitudinal  side  damps,  which 
e  likewise  cut  away  to  half  their  thickness  in 


in  the  above  cut,  the  outside  dimenaions  being 
jjin.  by  6}in.  The  top  and  bottom  clamps 
should  be  1  ^in.  wide,  and  they  may  either  be 
tongued  to  the  central  portion  or  rebated  and 
screwed  together  in  a  similar  manner  to  the 
halved  joints  previously  deaciibed.  A  hole  l^in. 
in  diameter  eboutd  be  bored  through  the  wood  in 
the  centre  of  the  door  for  the  purpose  of  forming- 
a  aight-hole,  by  which  to  examine  the  jete  with- 
out opening  the  door.  This  hole  had  beet  be 
turned  in  a  lathe,  and  a  slight  shoulder  should 
be  left  against  which  to  rest  a  disc  of  blue  gloss, 
the  latter  being  retained  in  position  by  means  of 
a  piece  of  springy  biaaa  wire  bent  in  the  form  of 
a  ring,  and  puahed  into  the  opening  against  the 
glass,  or  if  desired,  the  appearance  of  the  instru- 
ment will  be  considerably  improved  by  screwing 
a  brass  eyepiece  on  to  each  door.  Any  good 
maker  will  supply  these  eyepieces,  fitted  with 
blue  glass,  at  Is.  each.  The  doors  are  not  hinged 
to  the  lantern  body  until  they  have  been  pro- 
vided with  a  metal  lining,  which  will  be  described 
in  another  chapter. 

The  body  is  now  complete,  and  it  only  remains 
to  put  it  together  by  screwing  the  front  and  back 
to  the  two  sides,  sulHcient  holes  having  been  borod 
and  countersunk  to  take  the  heads  of  lin.  brass 
wood  screws,  which  are  carefully  driven  home 
Buah  with  the  aurface,  the  acores  of  the  acrewa 
being  the  aame  way  aa  the  grain  of  the  wood.    It 


ascertain  if  it  is  being  put  together  quite  true, 
and,  if  required,  it  can  be  strengthened  by  screw- 
ing four  small  iron  angle  cramps  inside  at  the 


idea  that  the  instntment  solves  the  problem  of 
seeing  at  great  distances.  But  kinetogr&phy  is 
simply  an  elegant  system  in,  which  rapid 
photography  is  combined  with  the  phonograph, 
and  in  presenting  our  readers  with  a  repro- 
duction of  one  of  Edison'a  photographic  bands 
actually  used  in  his  kinetograph,  we  take  the 
opportunity  of  making  a  few  remarks  which  shall 
supplement  thoae  that  have  already  appeared  on 
this  subject  in  our  correspondence  columns. 

The  kinetogiaph  is  raUter  a  new  comlnnation 
of  ideas  than  an  entirely  new  idee.  Those  of  oar 
readers  who  are  familiar  with  such  instruments 
as  the  zoetro^,  praiinoecope,  choreutoscope, 
tachy  scope,  biophantoscope,  &c.,  will  have 
recognised  that  they  possess  mu<^  that  is  in 
common  with  the  Mnetograph.  Some  of  theM 
instruments  have  been  regarded  as  mere  toys ; 
but  they  have  often  been  applied  to  scientifla 
purpotee— in  England  by  Meaers.  Rndge,  Beale, 
&c.  ;  and  in  France,  amongst  others,  by  Mono, 

In  kinetography  the  photographed  figures  of  a 
subject  are  projected  upon  a  screen  at  the  nma 
time  that  a  phonograph  reproduces  the  words  or 


this  gives  a  perfect  iltuaion  of  the  continuity  of 
movement,  and  then  the  phonograph  will 
register  every  sonnd  that  takes  place  doling  the 
exposures.  In  half  an  hour,  S2,S00  images  Br« 
registered ;  hence  every  inflexion  of  movement 
is,  as  it  were,  stereotyped,  and  during  that  time 
the  phonograph  never    misses  any  in&exioa  of 


ler  that  the  two  halved  portions  when  fitted 
[ether  will  be  jiut  the  thickness  of  the  wood. 
•"'^"C  this  form  of  joint,  it  will  be  neceasary 
be  vary  particular  to  saw  and  cut  the  halved 
rtaona  exact  and  true,  in  order  that  it  will 
nply  need  the  addition  of  gme  and  screws  to 
rm  a  strongaod  neat  joint.  The  screws  must 
diiven  from  the  inside,  and  care  should  be 
ton  that  the  points  do  not  project  on  the  out- 
La,  aa  this  would  mar  the  appearance  uf  the 
liie  work.  Whichever  way  tJie  side  is  framed 
gather,  it  mast  be  remembered  that  it  will 
Manre  the  same  as  the  plain  side  when  finished. 
It  only  remains  now  to  construct  the  doors, 
10  of  which  is  shown  in  plan  and  section  in 
ig.  11.  Eich  door,  consisting  of  three  pieces 
!  «ood  danipeil  together  in  the  manner  indtcatod 


top  and  bottom.  Frofessional  work  would  not 
require  this,  therefore  it  will  be  advisable  to  take 
into  consideration  the  stability  of  the  body  when 
finished,  for  if  the  AB  C  of  aqnaringnpthe  work 
has  been  neglected  the  result  will  be  anything 
but  satisfactory,  requiring  the  assistance  of  these 
angle  cramps  to  hold  it  together.  Small  ir— 
angle  cramps  suitable  for  this  purpose  can 
obtained  from  an  ironmonger  at  a  penny  each. 


KISftTOQHAPHY." 


IE  most  extravagant  ideas  are  still  prevalent 
M  concerning  the  kioetograph,  in  spite  of  the 
correepondenee  which  has  been  going  on  in  the 
pages  of  the  "E.M."  ;  and  it  is  stii 


The  images  are  taken  upon  a  sensitive  band  of 
celluloid.  The  band  is  perfotated  at  one  edge, 
so  that  the  perforation  may  serve  as  guidea  to 
insure  the  reproduction  of  sound  and  movement 
Bynchrononsly  ;  hence  each  sound  ia  accompanied 
accurately  by  its  appropriate  gesture,  for  the 
perforations  m  the  photographic  band  correspond 
to  similar  perforations  or  marks  in  the  phono- 
giaph  cylinder. 

Our  figure  gi^BS  a  reproduction  of  a  portion 
of  a  photographic  band  used  in  the  kinetograph ; 
it  represents  the  impresstons  of  a  quarter  of  a 
second. 

controls  the  synchrono __ .  . 

cylinder,  the  perforation  serving  ss  a  guide,  and 
the  syncbromr"   "   "   *-  "■"'  ""■  —— * 
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■bdi^  mrsadopM  for  tlialowariiot«a,tlv7  were  tboat    5ft.    high  ;     Hia    uob  -lata    ol    madam   pi«oe,  and  of  lufBdaat  nie  to  fill  tha  eollu  off! 

rin(^    Tba  toninc)  iron  T«rioiu ;  bat  at  tut  th«  Preuoh  and  Italun  wiitm   which  uia  Qwman   photognphio  Ian*. 

"tMlpwaj"— C,  B,  O  Iiaja  olaf,  and  C,  S,  Q,  u  Piietoiias  and  Baron  call  ohitanona,  of  6ft.  Ugh       Fig.  2  tUnitrataa  tha  naa  of  the  ittiid  in  MiOTin 

oetaT*  hJghar-'aQitad  tha  nrnpls  acoompanimant  ir   thareabonta,  wai  alM   kaooii  as  tha  Bomao   anJaikiiigi  '"^  radaciDg,  and  nquini  but  littla  a 

reqnirad,  ttw  thombnail,  and  piobablj  tbat  of  tha  theorbo.    I  beliave  tit*  trna  Italian  aicb-Iute  waa   plao^n.    N,  N,  bata  boaid,  a  t  lis.,  Itt.  ka 

fint-Sogv  baing  nied  for  plaoba.  nmpl;  tha  doubia  gut-abung  thaoibo,  and  tha  tana   gioovad  on  edga*  to  lecwTa  tosgnaa  on  am* 

Coacandng  othar  and  oldai  aocordanoea,  I  mmt  EtaUaa  cbiUirons  the  wire-itiaDg  Iheoibo.    The 

eontant    myaelf    bf    nlernog    f)    Cail    Engel'a  inteieat    in    thue  tender    initnim«ib  ha*  paawd 

"UwImI     lutanmanta     in     South    Kanungton  iwaj  paihapa  not  to  ba   ravlTad.    Thay  baar  no 

Unnam"     (Loodon:     1874),     or    to    Lavoix'B  mlatioa  to  the  atreas  of  onr  modem  Ufa  ;  W  if  we 

"Hiitou*  de  rinttnunentation "    (Parii:   18TS).  born  to  otu   older  mule,  oui   older  poatty  and 

The  DOW  wall-known  South  Qatman  zithai  i»  ■  Jtaratnra,  we  aaam  to  coma  nearer  to  them,  and 

nthar  hybrid  inatramant,  being  ^ipaientl;  darived  Shakeipeara'i  "Dowland  "  ii  not  a  mere  name. 

from  the  hotiiontal  paalteiy  or  doloimer,  plajed  

viUiaplaotmm,  and  the  tens  lither.oJ  which  itW  ^^l^:::^:^:^^^:^^ 


tha  Bnger-board  and  a  ring  plectaum,  while  the  has 

abingi  are  togobed  bj  the  fingen.     Tbonaaad.of  HOW  AH  AXE  IS  KADS. 

OiMe  inttnunenta  tw  made  annually  in  Geraanj.  ~' "    r"  ^        ,       . . 

The  atrrfdi,  or  bow  tither,  oombinee  Oie  viol  inrtead  TPHE  flnt  «(ep  in  tha  npjration  of  nukins  an  axe 

of  tha  cither.    It  ii  obeolate,  hut  in  the  Tiola-zitier,  J- ,  "  S,"  'o™'^""  2*  "?"  "?  ""  without  tha 

•ad  phflomila  haa  been  improTed  and  ra-introduoed  ">'"«■    The  glowing  flat  iron  bare  are  withdrawn 

-hr^iCurtSdinlz.  from  the  fumwia  and  are  taken  to  a  pawertul  and 

The  laat  Rniaining  dawandant  of  the  lute  family  "mawhat   oomplioatod   machine,  whidk  perform* 

{*  the  mandoline,  a  plaaainD  etriDoed  iBitrumeut  "P""  ^*°^  '""  distinct  operation* -Bhaning  tha 

that    ha*  again    coma    into  faTour.      It  i*.  iu  iti  metal  to  form  tha  upper  and  lower  part  of  Ibeaie, 

iinmiiil  form,  a  later  daralopmant  of  tha  •oprano  of  ^™  ^'  "7%  "^^  dually  doubling  the  piece  over  lo 

&emBndoIaormandon,asthe  pandorinawaathe  thattheitliola  cm  be  welded  logother.    Aworkman 

KViMtooIthelnte.    The  mwdom  and  the  Into  are  stands  by,   leiiuug  the  partiairy-fa.hioned  piaoa^ 

peai-diuedtnatramKita  without  tha  rib*  which  a  ""^   "^   another,   with  a   pair   of  tonK*,    and 

fl^baokad  Inatramaot  require*.    Mandora  and  late  hammering  the  lower  edge*  together.    Next  tha 

wa  diffemtiaUd  by  the  itriDging,  which  on  the  iron  ia  put  in  a  powerfol  natural  ga*  fnmace  and 

nwBdora  i*  wire,  or  wire  and  gut,  and  on  the  lute  ^.«'»d  to  a  white  heat.    TakM  out  it  ^oee  under  a 

nt  cbIt  :  tba  mandoca  itrinBB  on  aooonnt  of  the  ^"  hammer  and  la  welded  together  m  *  lecond. 

wiMbebigatnwkwithAplactnmi;  the  lute  itringi  Thii  done,  one  blow  from  the  "toip"   and  the 

twwgtdV  tha  finger*.    Th**e  iutrumenta  in  tha  E2'^  of  the  aie  u  oomplately  and  flrmlj  welded. 

Ifitk  and  leth  oentnriM,  were  made  in  familiaa,  like  whan  the  axe  laavea  the  drop,  there  ii  aome  mpar- 

TioU  and  Twlon*  wbid  Initrnment*.    Tbepraent  auousmetalitilladhaiing  to  thaedgaeandfoiming 

■ntrnKAi^hiti.    it  the  KeapoUtan,   an    lath-aentnry  "'"'^ "  technioally  known  la  a  ■■  &□."    To  get  rid 

|a*( I   [ ilirtii  a  violin,  in  fifth*,  bnt  with  at  Ihi*  fin  the  axe  ia  again  heated  in  a  f omaee,  and 

e(lttidfiIlgM^bo«td.    Tbeaoooidanoaanableaaiiy-  thmiUkeninhandby.n.wjer,whotrmi*  the  wide 

OB*  fMnnifir  with  tha  Tiolin  to  *top  the  mandoline  ""*  *dgea.    The  operator  ha*  a  gUo  in  front  of  him 

mhSt.    What  remain*  difficult  i*  Qis  management  to  protect  hie  eyea  from  the  apark*  which  fly  off  a* 

ol  Oka  pleotnm  and  thoee  athenal  tottmrnU  effeoU  ""  '"^  "^  "  l«e«ad  a^"t  the  rapid!  j  rerolring 

80tb«m  Gia  melody  atringi  by  rapidly  repeating  »"■    Tna  ircm  part  of  Uie  aia  i»  now  oomptete. 

anota.    Ilia  predeoaaaor olthe NeuoUtan  mando-  The  atael  for  the  Wade,  after  being  baated  is  cot  by 

Una  waa  tba  HIUmm  with   Gt«  or   nx  pain  of  machmei^  and  Aaped  with  a  die.    It  ia  then  ready 

atartna*  tnnad  in  ft*  viol  and  Into  acoordEca  of  '"'  "[^B- ,  *  S""?  J*  ?°'Ji'  "■■  ^5"  °*^^ 

fonSiB  and  a  major  third.    Aa  to  the  Inte  itaalf,  '""i  "'  "t™  "'  ™  "•oe  mierted,  and  the  whole 

iriildi  ia  now  rarely  to  be  met  witli  aa  an  initm-  nrmly  welded  by  machine  hammen.    Next  cornea 

neait    araa  in   mnaamtu,    no  piaiealo   (trlogcd  "'°  operatum  of  tampering.    Tie  ileel  portion  of 

fawbnnmt  ooold  nirpaM  it  in  c£arm  of  digniSad  the  axe  it  heated  by  bein^  inaartad  iu  noti  of  molten 

ton-BiHindingtona.  The  tenor  Into  waa  the  favourite  '™',™''  ^'M'  "^J  ^""i  immeraad.    It  i.  than    , 

iWDgadlnatnimiDtottheietbeantarT.  For  a  long  cooled  by  dippmg  In  water,  and  goo*  to  the  hand*   btoii  O.  the  endgaon  of  which  fit*  anngly  mto  1 

while  it  had  eleven   atringi,  tamed  0,0.  F,  A  ?'""'  m^wctor.    An  axe  u  mbfict  to  rigid  testa   hoi,  in  ^tra  of  sopplemantal  baaa;  S.  talesoo 

bttiabaM  olaf,  and  D  above  middle  C,  Gin  the  before  it  la  pronounced  perfect.    The  atael  must  be   i,^,^.  b,   B,   slat  paving   bmeath  the  cam. 

tnUa  def ;  the  highest,  the  chantereUe,  ox  melody  °'  """  "quired  temper,  Ch»  weight  of  aU  aiea  of  the   ourfar,  irith  upright,  Q,  for  oairying  the  pctars 

ablng,bainjg*tngta.    With  a  low  pitch tiiis  accord-  s^e  aizea  muit  be  nmtorm,  all  must  be  ground   be  copwd,  thac^nce  nspectinly  betweenthak 

UMwaapboad  a  nots  higher,   toward*  the  end  '^^."'^^  ">  T^'"  °^'T  my*  oonform  to  an   and  Tncture  and  len*  and  ground  glasa  being  t<( 

of  that  oantoiy,   tha  reqaiiemenU  of  the  then  •'''^"^•'^^■f^;    The  mspertor  who  taatitfaa   i,t;jbythe  operator  vriftont  leaving  hiapoeit 

-  )wIy-fitTeoted  monody  mi  thorough  baa  acoom-  q°^ity  of  the  *tael  doe*  ao  by  hammenng  the  blade  ' 


ii  hinged  to  apex  of  wad^a^du 


E^^ 


w„.  lad  to  open  itringi  being  added  to  tha  and  itriting  the  edge  to  aaoortain  whether  it 

called  diapasons,  which  desoeoded  in  scale  aa  brittle  <"  "ft-    A"  "a  that  broaka  daring  tha  teat 

low  aa  C  below  the  bam  clef,  and  in  basa  lutea  A  or  "  thrown    aside    to    bfl    made    over.     BefoM  tha 

a.    Thara  was  Bubaequantly  what  1  maycallaD  mat«m]  of  an  axe  is  io  the  proper  rfiape,  it  ha* 

minor  taming,  which  became  the  moat  used;  I  will  ""'  Qa*'™  five  bmaa,  mdnduig  the  tempenDg 

mioto  it  from    Baron    (Nuremberg,    4.D.  1727)-  prooese.  and  the  axa,  when  completed^  has  passed 

diapMOnaC    D,  E,  F    below    and  Q  in  the  ban  through  the  hand*  of  about  forty  workmen,  oach  of 

ddTacoordanoe  A,  D.  F,  A,  in  tha  baia  clef,  D  "l>om  has  done  something  towards  perfecling  it. 

above  middle  C,  and  F  in  the  treble  dof;  hot  be  A."erp»ssingmBpectioQ,  the  axe«  goto  thegrinding 

wiialy  remark*  in  hi*  bo<A,  "  the  toning  upon  any  department,  and  from  that  to  ihe  poliahera,  who 

fautament  which   allow*  the  artist  moat  scope,  """^  f"*""  "f*"  emery  wheels.— .VanB/uefHrn-  and 

fr««dimi,andvatlety,withmo*t«Bseaodfamiliarity,  mitAfer.        ___^^^_^^__ 

to  express  his  ctmceptions  moat  folly  and  oompletoly ,  

wiUiout  limitation  or  resbaint*  thronghout  all  the  

ken,  most  baacooanted  the  beat."    One  character-  A  ITNITEBSAL  STAND.* 

was  moch  less  pronoonoed  and  the  pegs  piarcad  ,.;i   J'     ."jV^^IUJ*   „      Jli,.     d^o   K    ii 

tto  head  from   the    back.      The    dldSst'^cithBr  ^J^"*^Tth-^S^  7?.  '^*h^»l,^   -?<«.' 

V..J      — ._        _         -     __„_     J  I     -  _'_-       1  one  Jtt.  and  tne  other  7rt.    m  height.    Theaa  are 

■    ■   ^-  _„* .  *    'j  iln         „i.  ^   J  fl       _L       .  Lh,  L-,  or  tne  aecoooarv    base    D,    and  also  on  the  « 

fcrttofgntboond  round  the  neck  and  flngerboard  o^J„.o»nier  H.    The  uprighti  are  made  flimer  ^- •■ 

bjjidea,  adjusted  msemito^.    Bat  toe  incrcaae  of  ^    additional  piece,  extending  up3(h^ta,^a^ 

J''S^irw'°«*'?^0,'"*n.E™."'"*''^'^  I™'     Theaec^ndaiybaw,,  u5l4Whe<,iBX^" 

*S:™2i^i^^t^tiT^to"'p?S^  Sr^'""!?-?"-?^!."  '^ir**"!?  tj°  '"^^^'    '^ttbcfocuaaing  screen,  ao  that  .11  copies  may; 

ffiTcy^^^bSf^no  ]^oTSo^or.r;  &  ™Z»^.'lhof;ft1m'"rn''°^^.^'^^■rh™:  „"   '■"■-^httoai^formi^ze,   as    for   lantam  .iS 

kind,aiid  a  Wy  built  up  of   similar  reaounding  '"■^.^"'H^  ",,?''  '*'"■  "'  diameter  which  re-    without  regard  to  the    sue    of  the  ongmaL    B 

SSoa.  to  siSndar  itavei6, 1  12,  or^no«  innumber^  Tn  Z  ^  M,  hlwrTfl'i^P'  -'""''*''  P'"*'!   moving  the  tel»oopio  box«  .«.d  alat,  we  have 

Smthe  bas*  wa*   not   Mw4rfnl  enough  for  the  ^T  ^'^J°',  ^'^  ampliflcalion  m  photo-mirao-   conyBSant  camera  stwid  tor  mside  uea,  the  lato 

"oODtinoo,"  and  a  great^top  to  asaial  it  in  this  p'pl'r.^il'iUo  the  gudgeon  oi  the  support  of  the    movements  being  aecurad  by  the  gadgeon  aUac 

dlw^  waa^de  ™en^ut  TT  ICOO    the  ^-bo"'l  O  when  uaedmcopymg  or  photography,    ment  P,  and  the  vertical  by  the  acrew-hraca. 

^aboToTdou^aAad  bJaluto,  wa*  invented.  G  >•  »  l™P;'"t- "h-pt^^-lKi"  "u  cleat,  attadied  to    u^  ordinarily  as  a  microaooga  stoad,  the  ioata 

^Ihroaghoat.    Some  poasesso™  of  h^gc  tot«  S^jpic  tube  when  cenbed   on   A 


I.  and  has  ao  upright  for  concave    manta  are  always  in  line  and  position  for  phot 

.....WH.V.  "mpuvjD"".^  "  H    tiriiina  farrier  Inr  fMwnarm  L_ 

sioglo 


■Bmga  inroognoQi.    oome  poasossora  oiiygc  mia    ^oopic  tube  when  oenbed   on   aibta  baM  ■  I  ,6t- 
ll^^^t^S^^^'^!^^^^.    .r^wto™tainiti„po«tion;andj,mmedha^of       DI8BA8E-PE0DUCINO    MKROBW 

I  accfptar 


bito  theorbos  (toemrboed  Intea  they  were  called),  ^^^^^^     ,,„    „hicb    it    is    rsoted    down  to  attach 

and  in  the  oorrespondenca  of  Constaotiim  Huygfni.  L  „,„  '  v  to  hvblib™  nt  mirm.n.nR     Thi.  li.hi  HPHE  theory  of   the   bacterial  origin  of  certi 

a  delightful    work    pabli.hed  at  the  Hague,  and  ^^t  MOi.eSiouTrJe  w  ir'oe-half  of  child-i  '  J-      rtL«M«'ha.    c.me    ii^to    Reoaral  acce 

edited  by   Jonkblost  «id  Land,  the    musical    port  'ubte^bi^Herf^.Sr^^n  ^ntre  to  ^^^^^  am^g  phraiciaMS  within  the  paat  few  ya*r..  . 

mtirely   by    the   latter,    we  flud    Hujgeiia  seek-  '^"'""'^  """•  panorawa  in  centre  hi  ai,  necK  oi  eye  ^^^^  ^^  ^^^^^^  jj  j^^  ^^^^^  relations  of  thae  b 

ing  such   a  large    luto    for    transformaiion.     The  ,  g^  x.  O.  Fuld    M.D     Dei  MoioiH    Iowa    iu  the  *•".■  t"  diseMe  can    ba  determiuod,  and  to  w 

Pjsdnan    wa.    the    troe     theorbo,    an    inttrumsnt  AnnrUa.,  MenM^  MicrciiiJisalJ  uraal,  extant  they  miy  be  Che  result  instead  of  the  ca 
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ton  of  dmUI,  whlla  I 

bown  tortbar  ttuit  ialtatt>Ttaist 

barn  podtlTalf  ma  nndtatrifiad 


Kionr,  mod  will  beeome  lAlte  bv . .  <>    .^ 

a  utter  Tiaw  ma  niggaited  Iit  /oluiAoiie  Stoney 
inlSe'.    AteattenynnmaoBittoT,  in  ft  nrieaof 

I   npan,  diwnund  th«  iMlumonc  of  nxor 

'   Hrt^ffg   fmiiliwtinTi.  ■"H  tho  proHblA 


iMfaHUa  Moditioii  of  tliB  BTftpontod  nutter  whi<di 
roold  poaiblr  Mng  it  undo'  the  ma't  repoUra 
Mam.    We  SbaU  lun  to  tetnni  to  thii  point  Id 


A  TUT  8"*^  ftdnooe  hu  lieeii.  ma4e  in  our 
Dowledgo  of  the  ooutltatlon  of  the  mn  1)j  the 
Ncst  work  at  Oio  Johiu  Ho{Ua*  D'niTenit;  b; 
MSB*  of  photomphf  and  oonaave  gnliiin,  in 
Mi^uiiUC  ua  iQur  ipeetmio,  ondar  grMt  rMolVlDS 
OWM,  d&Mtlj  irith  tha  w«ctM  of  the  ternatrfd 
—uoti.  Vnt,  Bowlud  Cai  dion  that  the  line* 
t  3S  twartrial  at«m«ati  it  laart  are  certainly 
tMMl  In  Ow  ioIm  ^Mtnun,  vrhOa  S  otiun  ue 
JoUtiil.    ntteanaIament«,iMlndinanltnwena«It 


Am,  h>Ta  not  been  lOond  in  fiia  lolar  q^tnun. 
OMa  10  othir  danent*,  inoIwivB  of  oxygen,  hate 
atjatbMtt  oooqiarad  witih  the  nn'i  qwctium. 


Mkt  that  of  tha  IS  alementi  luunsd  a 


3hM«  faw  abiag  line*,  or  none  it  all,  in  tha 
of  tha  mUt  i^aobom  ai  oomparad  by  Urn 
ith  tha  are.    Boioa  baa  onlr  two  atrong  linaa. 


nanltiog 
heBvenlr  bodiei.  Acoordmg  to 
him,  a  itar  paua*  thioogh  the  onun  and  red 
atuiM  twioa.  Brat  dming  a  oompananily  ahDii 
perCodof  JDcnuiDg  tampoatnra  whidi  cnlr-'— '— 
in  the  white  itaga,  and  a  Moond  tima  doring 
nrolcniged  itage  <rf  gradual  eooliog.    He 

that  the  two  gniDn  ol  banded  Btan  m_j 

pond  to  thaaa  diSemt  periodi :  the  yonng  itara 
twDg  thoie  in  whicih  the  itiooget  Mge  of 
the  dark  band  ii  toward*  tha  Uoe,  the  othai 
banded  etari,  which  are  relaliTaty  leu  Inmi- 
son*  and  lew  in  nnmber,  being  thoae  whioh 
are  appraaohing  axUndion  throogb  aga.  la 
the  qiMtra  ot  tha  white  itan  tha  dark  metallic 
lioM  are  relatiTel*  taconnianoiu,  and  ooaaaionaUy 

abaant,  at  the  wna  time  that  "-  '—^  " • 

hydrogan  aceniua)lyrtrong,and 

opos  a  oontinaoul  neotrom,  whidi  ii  remarkride 
for  iti  brilliancy  at  the  blue  and.  In  aoma  of  thaae 
atanthehydro^aad  aome  otbar  line*  are  bcl{At, 
and  Mmanmai   Tariabla.    Aa  the  greater  or  leu 

Eramiiiaaoe  ot  tha  hydnwan  Unei,  £rk  < 
oharacteriatla  of  tie  white  atar*  aa  a  i , 

diminiihea  oradoally  with  the  inooming  and  inoreaia 
in  atnogth  of  tha  other  linei,  we  are  probably 
JDitifiad  ut  ragarding  it  aidna  to  aoma  er^'iiXn"- 
which  oconr  natural^  dsrlug  tha  progreu 
Ufa,  and  nottoapeonliarityof  origind  oon 


a  peonliarityof  oi 

•tnng  -■ "' 

the  atS 


—  tawieratnra  ot  the  ran,  

would  Maunbb  rery  cloaaly  the  aolar 
BowtandbaanottonndanyluM' 


and  in  the 
jdanoaa,  more  accurate  inveatigation 
I  ■■!■  juiiin  rii^t  differanoe  of  waTe-Uagth  or  a 
mmoa  fmpunty.  Further,  the  relatire  ibangth 
F  tha  Ham  m  tha  niar  ipactrom  ia  ganenlly,  with 
law  exoeptiona,  tha  Mune  aa  that  in  the  alaobic 
!•,  m  that  Bowland  oonaiden  that  hie  e^Mri- 
«Bta  ibow  "Tarr  little  aridanoe"  ol  the 
raaU^c  np  of  thatatwatrial  demanta  in  Qm  Min. 
ta%  in  a  Morat  papu,  ^vea  tha  Bnal  runlU  of 
«raa  yean  of  raiaatdi  on  tha  chamieal  alemenb 
1  a  atMe  of  |nrl^,  and  on  the  pouitality  ol  de- 
■nyntfug  them  by  the  phjdcal  ana  chemical  toreea 
t   oar  iHanoaal       Eia   e^arimanta  on  caloium, 

'i^t"T,  ahow  uat  Siaaa  rabatancea  retain  thaix 
i£vIdMli^  ondir  all  wwHliona,  and  are  unalter- 
bh  ^  amj  lottm  that  we  nn  biinf  to  bear  upon 
UB.  Fiol.Boiriandlooki  to  On  aolar  linaa  whieh 
[•  nusooantad  for  at  a  moMi*^  eoabling  him  to 
lHOTaria«liB«wtaraatrlal  eltment*  at  atill  lurk 
L  nra  uiovalt  and  aaitht,  by  confronting  thair 
Mctra  dlraoUy  with  that  ot  tha  ran.  He  hat 
Baadr  naolTad  yttainm  ipactroaco^cally  into 
irao  eunponanta,  and  aotiuUy  into  two.  Hm 
tupaiiaon  ol  tha  retnlta  of  thii  independent  aaa- 
tloal  method  with  the  remarkable  but  different 
'   u  to  whicih  M.  Lacoq  de  Bciabandnui  and 


wUdi  it  ia  notablr  aba<»ptiTe ;  aod,  further,  thia 
temperatnmtnnttMaalBowotly  bdow  that  ot  the 
region  behind  from  which  tha  light  comea  lor  the 


probably  be  right  in  attributing  the  ndatiTe  faable- 
neta  or  abaenee  of  the  other  linaa,  not  to  the  paniuty 
of  tha  mataUio  Taponzt,  but  rather  to  their  being  ao 
hot  relatively  to  the  rabatanau  beldiid  Ihem  at  to 
faably,  if  atall,  byrararnon.  Soch  aetata  of  tbingi 
would  aon  probably  b«  faand,  it  aeama  to  me,  m 
oondltioni  anterior  to  the  aolar  ttage.  A  conrider- 
abla  oooling  of  the  aun  would  proMbly  give  rite  to 
banded  tpectn  dne  to  oompoDiidt,  or  to  moTe 
complex  moleoulei,  whioh  might  form  near  the 
>ndanang  pcmti  ot  tha  vaponra.    The  nm  and 


■taia  are  geneiallr  renrded  aa  oonaiiting  ot  glowing 

toironnaad  by  a  phototpbare  ~-'- —  — 

gjuoa,  the  tunpan 


T^onn  taironnded  by  a  phototpbare  whoe 

photo^Miic  l^racfrom  wfaidi  the  greater  put  of 
tha  ladiatiou  oomtt  balng  oonatantly  renewed  from 
the  hotter  matter  within.    At  the  raifaoe  th«  eon- 

contldarable  ooouDOtian,  l^  whiA  £e  d^erent 
gaaet  would  be  mixed  and  not  allowed  to  retain  the 


ra^atfng  photcaphan  and  those  of  tha  gaaaa  abore 
it,  on  which  the  Kh^rmMmr  Qf  the  apeotrum  of  a 
"* —  depend^  will  be  determined,  not  alone  by  t«n. 
itiire,bQi  -■-■-■■-  •       - 


[T-CnukathaTe ban  lad  r«>»:ti*ely,  from  apac-  ™S£^^^TKTSr',^^iX -^ST* 

tMopiaofaauTBtionof  theael^w^glaw'b^  ESw-oTSl^nl^  ^Sl12,?.»« 

odtrnolaeolar  bombardment  in  a  Taeaii^tubS  "5^=5"*'^'S^  ^  ^S^^ff^""*" 

mba  awaited  with  mndi  intwiat.    It  k  worth;  "3  ita  atagaof  oondeoaatum,   and  will  become 


n  tw  awaited  with  undi  intenrt.  It  ia  worthy 
,  raanark  that  at  our  knowledge  ot  the  apactmm 
!  hydiogtD  In  Iti  complete  form  oame  to  ui  from 
w  Nan,  it  It  now  from  the  aun  that  chemittiy  ii 
ntubly  about  to  be  enriched  by  the  diacoTary  ol 


ha  Ooroaa  and  tha  Spectra  of  the  Stara. 
Of  tha  phyMcal  and  the  chemical  nature  of  the 
araal  matter  we  know  my  litUs.  Schnitar 
uBlnilatj  from  an  aumination  ot  the  acUpaaa  ot 
182,  1883,  and  1886,  that  tha  oontinuona  tpaobum 
!  tlia  *"*""*  hat  tba  mfiTritnum  of  actinic  mtaotity 
liplaeed  aaodderaUy  tawardt  the  red  when  com- 
uad  wltti  the  mctrnm  of  tha  tnn,  which  ihowa 
ut  It  can  only  b«  doe  In  unall  part  to  aolar  liriit 
atfarad  by  anall  partidea.  Tha  linaa  of  ealebm 
id  of  hydrogeo  do  not  appear  to  form  part  ot  the 
wual  ipeetitun  of  the  corona.  The  green  ooronal 
oa  baa  no  known  lepreaantaUTo  m  tenettrial 
AttuHu,  aor  hat  Schiutar  been  aUa  to  reoogniae 
If  ot  onr  elaoMita  in  tte  othn  Unat  of  the 
noaa.  ne  vaetn  of  tha  itaia  ire  aluoat  in- 
dtdr  divaidfied,  yat  they  can  be  arranged  with 
■w  laaceptkmifa  a  r---  ■-  -^'-^  *•■-  -'• • 


. . ja  in  which  the  adjacent 

aotoa,  eapedally  In  the  photographic  rt^Jon,  are 
■rody  diatinguMuWa,  pataing  from  the  Unlah- 
Uta  itaiB.  Ska  SIrlut,  through  ttan  more  or  lua 
\  to  itan  with  banded  apectra, 


Into  t< 


inda- 


udant  groupa,  acorading  aa  Uie  Mnmger  edge  of 
« bandt la tooiudi  the  redorthe  Una.  In  luch 
a  aiiaagemeat  tha  nn'a  ^aca  ia  towarda  the 
ididia  Of  the  tariaa.  At  ^eatot  a  difiarance  of 
ilnion  asiata  aa  to  the  direction  in  the  •erieeiu 
Uoh  erclntioD  la  ptooaading,  whether  by  farther 
pndenutinn  white  itan  pau  into  the  orange  ud 


greatuaatheataieontinuatooondanM.  Inthao 
ot  the  mn  tlie  force  of  gniTity  hat  already  become  to 
great  at  the  nrfaoe  that  the  dacreaaa  cfthe  denii^ 
ot  the  naea  moat  be  axtremdy  raind,  paating  in  tha 
apace  M  a  few  mllaa  from  atoMMphanc  preunie  to 

tempenton-gradient  at  the  lortaee,  it  determined 
toIeIyby«apaiidin,mti«tbeextramdy  rapid.  The 
gaaea  here,  howeTU,  ire  expoeed  to  the  fierce 
radiatiOD  of  the  tun,  and  unleu  wholly  tnuuparent 
would  take  np  beat,  eapedally  if  any  aolid  or 
liquid  partidea  were  praaant  from  oondaoiation  or 
oonTaction  ourranta.  From  ttaeae  oaoaea,  within  a 
Tery  amall  extent  of  ipace  at  the  rartace  ot  the 
ano,  all  bodiea  with  wbidi  we  are  acqoainted 
ibould  tall  to  a  condition  in  which  tha  extremdy 
tenuOQagaaaaald  no  longer  give  a  viaible  ipeatrnm. 
Tbe  inafgnitloance  ot  the  angle  raUeoded  Vr  thii 
Ipace,  at  aean  from  the  eaith,  aliould  came  tha 
boundary  of  Hui  lolaratmoqdnra  to  appear  daftned. 
If  the  boundary  which  w*  Me  be  that  ot  the  tun 
propa,  themattaaaboTeitwill  have  tobe  regarded 
at  ID  an  laaaiHiIlj  dynamiod  oonditton  —  an 
auemblage,  ao  to  ipeak,  of  gaaeoot  ^ojeotilei  for 
the  meat  part  tallmg  back  upon  the  aun  after  a 
graattf  or  leu  range  of  flight.  Bat  in  any  caaa  it 
u  witliin  a  ipaoe  of  rdatiTely  amall  extent  ta  the 
iUD,  and  probably  in  the  other  aolar  itaia,  that  the 
revaraiOD,  which  it  manifcated  by  dark  linn,  ia  to 
be  regarded  la  taking  place. 

Temperature  of  the  Stare. 
A  direct  determination  of  the  ralatirc  temperature 
ot  the  pbotoapherea  of  tha  stan  might  pouibly  be 
Dbtained  in  aams  oaaet  from  the  relative  poaition  ot ' 
maziinam  radiation  ot  their  ooutinooua  ipectra. 
Langlcy  hat  ahown  that  through  the  whole  range 


of  temperature  on  which 
ptaamahly  at  tempetatorL. 
of  radiation-powui.In  aoHd 


beyond,  the  m 

wui.In  aoHd  bodiaa  nadually  ahifta 

iwarda  in  the  qtectium  from  the  infra*  red  throagh 


.  _  .  red  and  orange,  and  that   i_ 

reached  the  blue,  nke  defiaed  eharacter,  a 
ot  the  itdlar  linaa  of  abaorptioD  iDggetta  1 
vapour*  prodacing  them  do  not  at  u 


csart  any  atrong  powa   ot   general  abaorption. 
ConaaqaaaiUy,  we  riuinld  probably  not  go  tar  *raDg, 


partidaa,  9  we  oonld  aoaapaie  aelect  parta  ot  tha 
continDODi  ipeofram  between  the  atiooger  linat  ot 
when  they  are  teweiL  It  it  obvicDt  uat,  if  as- 
tended  portiODt  of  different  ateUar  apectn  wen 
compared,  Ihdr  trna  relation  would  be  obaeurad  by 
the  una-abaDrptiaD.  The  Inorean  ot  tamperatnra, 
a*  diown  W  the  rin  in  the  raeetrmn  of  the  maxi- 
mom  of  radiation,  may  not  afwMi  be  aooompaniad 
by  a  iiiiiMi«imThig  greater  brigbliien  of  a atai  aa 
eatimatod  OT  the  ne,  whidi  it  an  eztremdy  impet' 
fact  photomefaic  uttniiMnt.  Not  only  uthem 
blind  to  large  regioni  of  radiation,  bat  even  lOr  wa 
amall  range  of  liriitthatwacanieethaTttodalbet 
variaa  eoormoua^  with  ita  oolour.  Acatzding  to 
Prof.  Langley,  the  nme  auoDnt  of  aoergy  wlleh 
Joit  enaUea  ui  to  petodTa  light  in  tha  crUDaon  at 
A  would  In  the  Been  produce  a  viaod  aibct  100,000 
timet  greater.  In  the  rioltt  the  proportloiul  affeot 
would  be  1,000,  in  tha  blue  62,000,  in  the  yellow 
28,000,  in  tbe  otauge  li.OOO,  and  in  the  lad  1,300. 
Citptaln  Abnay'i  neant  esperimeot*  make  tha  aand- 
UvaauM  ot  the  eye  tor  the  green  near  P  to  be  7M 
timea  greater  than  tor  red  about  C.  It  ii  te 
thit  reaaon— at  bitt,  In  part— that  I  roggaatad 
in  1861,  and  have  ainoe  ahown  by  direct  obaerratioii, 
that  tha  apactrum  of  the  nebula  in  Andromeda,  and 
pretnmably  ot  aimOar  nebula,  ia  in  araiearanoe  only 
wanting  in   tha  red.    The  ttegO'  at   which   tha 


which  a  could  be  moit  favoDmUy  n 
eya-pbotoDMtiy.  Aa  the  ■""■""■"  roae  mm  uw 
nolm  and  beyond,  the  atai  wonld  iDoreate  id  viaoal 
biightaiaL  bat  not  in  proportion  to  tbe  liiiiiiatii  of 
CDergT  radiated  W  it.  Tit»  fanghtaiu  ot  a  tUr 
would  ba  affected  ij  the  nature  m  tha  inbatBBoa  W 
whidi  the  LAt  wat  chiefly  amittod.  In  the 
labontory  aoUd  earbon  aihibila  tha  hi^uat 
emladva  powtr.  A  atellar  atage  Id  whieb  radiation 
comea,  to  a  laq^e  extent,  from  a  jdiotoapben  of  tha 
■olid  parttctee  ot  thia  mbataooa,  would  be  tavoor- 
able  tor  gnat  brillianoy.  Though  the  itan  an 
hunt  up  of  nuttu  nunntiillj  limilar  to  that  of 
tha  ran,  it  doea  not  follow  that  the  proportion  of 
tha  different  elemantt  ia  evnywhen  tne  aune.  It 
may  be  that  the  anbatancaa  oondanaad  in  the  photo- 
apheree  of  diflarant  atan  nuy  differ  in  their 
emiadve  powan,  but  probably  not  U  a  gtaat 
extent.  All  the  baa««Dlr  bodka  are  aeen  w  oi 
throu^  the  tinted  mt^nm  of  our  atmoqiheia. 
Aocoraing  to  Lan^ey,  tha  aolar  itage  of  atari  liaot 
really  yellow,  but,  even  aa  ganged  by  onr  im- 
perfect eyei,  would  appear  bluith.whito  it  we  could 
free  ourietvei  from  tlw  deoaptive  influenoea  of  our 
rarroundinga.  From  tbaae  conaidetatioaa  itfoUowa 
that  we  can  acarcely  inter  the  evolutional  ittgea  of 
im  a  almple  compariron  of  their  ^a- 
,    We  ihoold aspect  the  white  rtanto 

..,  „ a,  lau  duiaa  than  the  itan  in  the  fotar 

itaga.  Aa  gnat  nau  mirtit  being  in  the  Hilar  type 
ot  ipaetrum  at  a  tdativa^  earlier  time,  lomaoftha 
btiMitaat  of  tbate  itan  may  be  veiy  maadve  aod 
laightai  "~  " ' '-    *■■-  ■-'"'--* 

ahouldc 
brightiu 

The  Nebnlar  Hypotheala. 

In  the  nebolu  the  elder  Hsnhd  aaw  portlont  ot 
jiefiuy  miat  or  "  ''""■"""g  fluid"  oat  of  which  ttw 
heavant  and  the  earth  biul  been  alawly  taahloned. 
For  a  time  thit  view  ot  the  nabnlu  gave  plaoa  to 
that  which  ragardod  "  -     -*  — "     -■--■-- 

coemical "  aandheape," 
into  aepanta  atara;   tauuK 

Herbert  Spencer  diowed  u 

nabulu)  up  to  that  time  wen  redly  in  favour  ot  an 

--'"---■ '-■  —  torn  adde  (ot  a 


laightei  than  the  ran— for  c  ,  , 
■tar  Areturoa.  For  thaee  raatona  tha  aolar  atan 
■hould  not  only  be  denaar  tlian  the  white  ttan,  but 
— ' mau,  anrpau  them  in  nuae  and  aye- 


program. .  .._ 

moment  from  the  neboln  in  the  aky  to 

aiona  to  which  jduloaophsn  had  been  irruiatib(y  lad 
by  a  condderation  of  the  teatorea  of  tha  aolar 
ayitem.  We  have  baton  di  in  the  aun  and  irianata 
obvioudy  not  a  haphaiard  aggregation  ot  bodiai, 
but  a  ayitem  retting  opon  a  multitude  ot  ralatioot 
pointing  to  a  oommoD  phydcd  cauae.  From  tlteta 
oonaidarationt  Kent  and  Lai^ace  formulated  tha 
nebolar  hypothetia,  reding  it  on  gravitation  iloaa, 
(or  at  that  time  the  aoiaaGe  of  tha  conaervation  of 
energy  waa  piaoticalty  unknown.  Ttieaephiloaophan 
■bowed  how,  qn  the  rappoution  that  the  apaae  now 

vaporoua  nuu,  the  formation  ot  the  ran  and 
planata  could  be  reaionably  aeoounted  for.  By  a 
totally  different  method  of  reaaaniog,  awdam 
Bcience  traoea  the  aolar  ayatom  backward  atqt  hj 
■teploa  almilar  atato  ot  thinga  atthebr~' — ' — 
Aoccoding  tr  "-'->—■•-  ••■-  — ■-  ' — ' 


o  Helmholti  the  auo'a  hnit  b  mdn- 
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own  Bpeoial  branch  of  Aftronomical  Soienco,  I  mean 
MiBB  £i.  Blown,  oontributot  some  moat  osefol  in- 
itnictionB  for  lolar  olMerration.  Passing  over  two 
short  papers,  we  next  come  to  a  remarkable  review 
of  Miss  A.  M.  Gierke's  «  System  of  the  Stars,"  by 
Mr.  George  E.  Hale,  of  the  Kenwood  Physical 
ObseryatoiY,  Chicago.  Obvioosly  a  well  informed 
and  oompetont  critic,  Mr.  Hale  seems  to  me  to  have 
been  Qm  so  many  people  outside  of  the  ranks  of 
astronomers  in  this  country)  taken  in  by  the  merely 
blatant  assertion  and  persistent  advertising  puffery 
at  Brompton,  and  qaotes  Prof.  Lockyer  and 
Mr.  Fowler,  as  though  the  former  had  never  in- 
vented and  advertiaedthe  **  Magnesium  fluting  "  in 
the  nebular  spectra,  the  blue  carbon  fluting  m  the 
Wolf-Bayet  stars,  &c.  &c.,  nor  the  latter  doubled 
the  K  Une  in  the  speconm  of  Vega.  The  utterance 
or  assertions  of  people  who  blunder  like  this 
must  surely  be  received  with  the  utmost  possible 
caution ;  and  to  lean  upon  anything  that  they  may 
advance  to  contravene  a  theory  or  statement  of 
fact  of  MiBS  Gierke's,  is  to  trust  to  a  very  broken 
xeed  indeed.  Gan  Mr.  Hale  possibly  have  seen  and 
read  the  reviews  of  **the  Meteoritic  Hypothesis," 
which  appeared  in  the  Saturday  Mevisu?  for 
May  30th,  and  in  the  Athenaum  for  July  11th  ? 
But  enough  of  this,  and  I  must  ^ass  the  remainder 
of  the  papers  over  in  very  rapid  review  indeed. 
Amongue  more  striking  ones  may  be  mentioned 
Prof.  Bigelow's  on  the  Period  of  the  Rotation 
of  the  Sun  near  the  Poles  as  derived  from  the 
Coronas  of  1878  and  1889 ;  and  a  series  of  observa- 
tions of  the  last  Transit  of  Mercury,  which  seems  to 
have  been  very  well  seen  in  Galifomia.  Mr. 
Burbkhalter  actually  detected  the  planet  on  the 
gun's  disc  with  a  power  of  only  2^  diameters. 
Prof.  Holden  also  contributes  a  very  interesting 
aooountof  the  results  of  the  examination  of  the 
Negatives  of  the  Moon  taken  with  the  great  Lick 
TeIescope--inter  alia,  a  new  ruined  crater,  hitherto 
vndeteoted,  dose  to  Gopemicus,  has  been  found 
upon  some  of  them;  and  Prof.  Weinek,  of 
Prague,  has  discovered  a  new  Bill  in  Thebit  nom 
anouier. 

The  Lick  Observatory  itself  has  sustained  a  very 
■erious  loss  in  the  person  of  Mr.  Keeler,  whose 
resignation  took  effect  on  the  1st  of  June.  Happfly 
for  American  astronomical  science,  his  most  valu- 
able services  will  be  transferred  to  the  Allegheny 
Observatory,  of  which  he  has  been  appointed 
Director,  as  he  has  to  the  Professorsnip  of 
Astronomy  in  the  North  Western  University  of 
Pennsylvania.  I  am  thoroughly  sure  that  th^  is 
no  English  astronomer  who  will  not  hear  with 
pleasure  and  gratification  of  the  promotion  of  so 
excellent  and  devoted  a  young  servant  of  science 
as  Mr.  Keeler.  If  he  had  never  done  anything  but 
sive  the  final  coup-de-gr&ce  to  the  magnesium 
fluting,  he  would  have  earned  the  gratitude  of  every 
lover  of  sdentifio  truth ;  but,  as  is  well  known  to 
numbers  who  will  read  these  lines,  he  has  been  an 
indefatigable  and  original  worker  throughout  his 
career^  and  has  assuredly  shed  as  much  lustre  on 
the  Lick  Observatory  as  he  can  ever  have  possibly 
derived  from  it.  One  can  only  hope  that  Prof. 
Holden  will  be  equally  fortunate  in  Mr.  Gampbell. 

Like  Dr.  Terby  (letter  32583,  p.  527;.  I  feel  that 
it  is  about  time  tnat  there  was  an  end  of  a  discussion 
in  which  the  chief  result  has  been,  as  it  seems  to 
ine,  to  make  him  lose  his  temper.  For  the  last 
time  then,  I  would  protest  against  the  assumption 
that  Signer  Schiapamli  ib  inspired,  and  that  he  has 
only  to  say  a  thing,  for  the  rest  of  the  world  to 
blindly  accept  his  dictum.  The  allegation  that  he 
'*a  etudi^  soigneusement  tons  les  travaux  de  see 
devanders  sur  V^nus,"  can  only  be  intended  to 
imply  that  MM.  Niesten  et  Stuyvaert  n'ont  pas 
"etudi^  soigneusement,  &c.,  &c.,"  which  is — to 
put  it  in  the  most  euphemistic  form — scarcely  com- 
plimentazy  to  two  men  who  have  devoted  ten  years* 
consecutive  observation  to  the  study  of  the  physical 
detail  of  the  i>lanet,  and  who  cannot  pc^sibly  be 
supposed  to  be  ignorant  of  the  work  of  their  prede- 
oeawrs.  A  word  with  reference  to  my  unfortunate 
mistake  in  attributing  the  observation  of  the  disap- 
pearance of  ''Libya"  to  Signer  Schiapiurelli him- 
self.  How  I  fell  into  this  error,  I  am  wholly  at  a 
loss  to  conceive.  If  Dr.  Terby  will  kindly  turn 
back  to  letter  29353,  on  p.  196  of  Vol.  XLVUI 
written  directiy  after  I  heard  of  the  discovery  of 
this  redoubtabt^  mare's  nest,  he  will  find  me  giving 
M.  Perrotin  all  the  credit  due  to  the  observer  who 
made  it.  It  was  not  until  long  afterwards  (letter 
30500,  Vol.  L.  p.  198)  that  I  so  far  forgot  what  I 
had  read  as  to  attribute  the  witnessing  of  the  sub- 
mergence of  ''  Libya  "  to  SchiapareUi.  I  regret  this 
extremely,  because  it  was  the  credit  and  trust- 
worthiness of  this  witness,  M.  Perrotin,  which  was 
invalidated  by  this  ridiculous  observation — and  not 
his  own.  Signor  SchiapareUi  had,  so  far,  two 
observers  to  corroborate  many  of  his  discoveries, 
M.  Perrotin  and  Dr.  Terby.  M.  Perrotin  testifies 
to  a  non-existent  phenomenon,  and  so  throws  grave 
doubts  on  the  value  of  his  corroboration  of  any- 
thing. Exit  M.  Perrotin,  and  Dr.  Terby  alone 
remains.  I  admire  the  chivalrous  spirit  in  which 
be  champions  SchiapareUi — but,  Pyrmomst  tiiat  I 
am,  I  am  not  convinced  by  it.  [Since  writing  the 
sbove  paragraph  I  haye  oome  across  a  remarkable 


confirmation  of  the  results  arrived  at  by  M. 
Niesten  from  his  ten  years*  consecutive  observation 
of  Venus,  in  the  shape  of  a  paper  reprinted  from 
the  Proceedinqa  of  the  Academy  of  Sciences  of 
Vienna.  It  is  by  Herr  F.  Loschardt,  and  is 
entitied  '*  Die  neuesten  Hypothesen  Uber  die  nota- 
tion des  Planeten  Venus."  If ,  as  is  doubtiess  the 
case.  Dr.  Terby  reads  Oerman,  I  venture  to  think 
that  he  might  peruse  this  brochure  with  advantage. 
One  thing  Herr  Loschardt  shows  decisively,  and 
that  is,  tmit  whatever  may  be  the  period  of  rotation 
of  Venus,  it  is,  most  assuredly,  a  short  one.] 

« Puzzled''  (query  75037,  p.  535)  puts  a  query 
which  is  very  dmpult  to  answer  without  seeing  the 
telescope  itself.  If  the  object-glass  is  in  fault,  it 
may  weU  be  that  defects  imperceptible  when  a  ter- 
restrial eye-piece  is  used  become  obtrusive  when 
higher  powers  are  employed.  How  does  he  know 
what  the  magnifying  powers  of  his  celestial  eye- 
pieces are  ?  Jiipiter*s  red  spot  was  visible  enough 
m  a  3-inch  telescope  in  1879  and  1880,  but  can 
hardly  be  seen  now. 

During  the  transit  of  Mercury  on  May  10,  Dr. 
Winder,  of  Detroit,  U.S.,  examined  the  solar  spec- 
trum in  the  immediate  neighbourhood  of  the 
planet's  limb,  and  found  ■  tmit  it  exhibited  the 
teUuric  rays  very  strongly  marked  and  remarkably 
dark,  thus  indicating  the  presence  of  aqueous 
vapour  in  the  Mercurial  atmosphere.  Henoe  it 
would  seem  that  Mercury  must  be  surrounded  by  a 
very  dense  atmosphere,  which,  Dr.  Winder  catou- 
lates,  must  extend  at  least  300  miles  above  the  sur- 
face of  the  planet  to  be  observable  at  the  then 
distance  of  Mercury  from  the  earth.  How  far  real 
supwficial  markings  would  be  visible  throup^h  such 
an  envelope  may  form  a  legitimate  subject  for 
discussion. 

It  is  a  common  thing  for  people  whose  attention 
has  been  directed  for  the  first  time  to  the  heavens  by 
an  edipse,  the  apparition  of  a  comet,  the  visibiUty 
of  Venus  in  sunshine,  or  any  cognate  striking 
phenomenon,  to  inquire  for  some  book  whence  a 
general  idea  of  the  science  of  astronomy  may  be 
l^ained.  Shoiddtheselinesmeet  theeyeof  any  one 
m  seurch  of  such  a  work,  I  would  commend  to  his, 
or  her,  notice  a  Uttie  book  which  I  have  Just  come 
across.  ''Pictorial  Astronomy,"  by  Mr.  G.  F. 
Ghamoers,  F.B.A.S.  Every  one  fanuliar  with  that 
encyclopflodia  of  astronomical  facts  and  processes, 
the  ''Descriptive  Astronomy,"  published  at  the 
Glarendon  Press,  would  expect  a  popular  work 
ttom.  the  pen  of  its  author  to  be  worth  reading ;  and 
assuredly,  in  this  case,  would  not  be  disappointed. 
It  is  creditaUe  to  Mr.  Ghambers  that  he  has 
contrived  to  pack  such  a  very  large  amount  of 
information  into  so  comparatively  smaU  a  compass, 
and  the  profuse  way  in  which  iUustrations  are 
scattered  through  the  text  (134  woodcuto  in  238 
pages)  cannot  but  be  helpful  to  the  beginner  :  in 
laOT,  tiiere  are  at  least  too  many  by  two.  for  on  p.  68 
"The  Old  Moon  in  the  New  Moon*s  Arms*'  is 
aUe^^  to  be  shown  in  an  engraving  apparentiy 
origmaUy  designed  to  represent  a  Lunar  Eclipse ; 
ana  on  p.  205  a  "  Varley  Stand  "  is  depicted  as 
rather  supporting  a  series  of  blots  than  a  telescope, 
owing  to  the  block  being  worn  out.  I  am  the  more 
careful  to  emphasise  these  microscopic  Uemisbes, 
because  they  are  positivdy  the  only  fault  I  can  find 
with  the  book.  A  series  of  most  useful  tables  of 
numerical  data  in  connection  with  the  Solar  System, 
and  of  the  places  of  striking  objects  for  small 
telescopes,  together  with  a  very  good  index,  g^ve 
additional  value  to  it. 

I  would  invite  attention,  in  time,  to  the  fact  that 
on  the  night  of  Sept.  4th  WolTs  periodical  comet  wiU 
cross  the  I^leiades ;  and  I  do  so  m  hope  that  some  of 
our  astronomical  photo^praphers  wul  avaU  them- 
selves of  this  opportunity  of  contributing  to  our 
knowledge  of  the  nature  of  the  material  of  which 
comets  consist,  by  photoRraphing  that  object  in 
transitu,  Particmaily  wm  it  be  a  matter  of  in- 
terest to  ascertain  whether  the  faint  nebulosity  dis- 
tributed over  the  Pleiades  is  masked  or  obliterated 
by  the  passage  of  the  comet  over  it. 

I  am  very  glad  to  see  your  extract  on  p.  547  from 
Sir  B.  S.  Balrs  letter  in  the  Daily  Graphic^  re  the 
aUeged  connection  between  sunspots  witii  the  wea- 
ther ;  because,  if  anyone  stiU  entertains  any  lingering 
doubt  as  to  that  connection  ever  having  existed,  or 
been  estabUshed,  he  wiU  probably  have  that  doubt 
set  at  rest,  by  the  unvarmshed  statement  of  one  so 
eminentiy  entitied  to  speak  ex  cathedrd  as  the  Irish 
Astronomer  Boyal.  But  I  take  it  that  this  particular 

fieoe  of  humbug  is  now  practicaUy  dead  and  buried, 
t  had  its  mception  in  a  bare-faced  attempt  to  pick 
the  National  TOcket  by  the  establishment  of  a  costiy 
observatory  for  the  sole  benefit  of  a  particular 
person ;  and  when  this  essayed  job  broxe  down, 
and  it  was  found  that  "  sunspots  and  the  weather  '* 
did  not  pay^  the  whole  thinp^  was  tacitiy  dropped 
for  some  more  remunerative  appeal  to  popular 
ignorance. 

I  rather  fail  to  follow  the  reasoning  of  the 
Decimal  Association  (quoted  in  your  "  Scientific 
News  "  on  p.  548).  If,  which  I  am  not  concerned 
to  deny,  decimal  notation  would  simpUfy  calculation, 
why  not  adopt  the  practical  suggestion  of  Sir  John 
Herschd,  and  by  increasing  our  existing  standard 
yard  by  exactiy  the  one-thousandth  part,  convert  it 


into  an  aU^uot  part  of  the  earth's  polar  axis?  The 
metre,  as  is  weU  known,  prof  eases  to  be  the  tso- 
miUionth  of  a  quadra-it  of  the  meridian  pasnig 
througb.Dunkerque  to Formentera,  and  is  bflae^w 
to  speak,  a  merely  local  measure.  Added,  however, 
to  tius,  is  an  erroneous  one ;  the  standard  mMrs  ia 
Paris  being  ^l^m.  too  short.  If  we  are  to  decimaKie 
our  weights  and  measures,  at  leaet  let  na  start  fraa 
some  natural  unit,  and  not  one  wbidi  had  its  oogin 
in  political  passion  and  national  vanity. 

in  connection  with  reply  74981  (p.  555),  I  fssr 
that  I  cannot  refer  "B.  G.  W."  to  any  swnos 
whence  he  could  obtain  such  data  as  he  lequiiei, 
which,  of  course,  vary  with  latitude  and  the  tine 
of  year,  and  do  not  follow  any  law  which  would 
admit  of  the  simple  interpolation  he  proposss. 
Gertainly  no  such  table  as  he  seeks  is  to  be  found  m 
any  work  with  which  I  am  acquainted.  If  I  work 
out  a  few  examples  for  his  own  statioo,  livaipooL 
for  any  given  day,  say  September  15th,  heinU,! 
think,  see  the  difficulty  for  himself .  Taking,tiisa, 
the  latitude  of  Liverpool  as  53^24%  and  the  son's 
DecUnation  on  September  I5th  as  3"  2'  3(r  N.,  we 
find  that  when  1  hour  from  the  Meridiaa,  his 
altitude  wiU  be  38^  9' ;  2  hours,  33°  56' ;  dhoozsiT 
37' ;  4  hours,  19^  54' ;  5  hours,  11<>  20^,  and  so  on. 

A  Fellow  of  tbe  Boyal  ▲stronomloal  Soelsty. 


CANALS     OF 
O&ATEB-BIKa  KEAB  OOPBBVIOXni. 


[32624.]— Thb  reoent  oorreqKmdenoe  in 
columns  on  the  subject  of  the  rotation  of  Yi 
and  the  canals  of  Mars,  will  doabtless  have  bsea 
read  by  many  with  great  interest.  With  regnd  t» 
the  latter  question,  I  had  soaroeij  imagined  thai 
the  somewhat  ingCHoious  experiment  suggested  by 
M.  A.  de  Boe  was  seriously  considered  to  offer  sa 
adequate,  or  even  a  probable,  explanatjiop.  of  the 
obeorved  duplication  of  the  canals  of  ICazs.  Dr. 
Terby  (letter  32583,  p.  587)  has  alreadjr  dsaifr 
shown  that  a  fatigued  sight  can  have  nothing  to  » 
with  the  obeerveorappearances.  and  as  one  of  ftcss 
who  have  successfully  observea  not  only  the  eaasis 
themselves,  but  also  their  d  wUcatioOy  I  can  foDr 
confirm  him  in  this  respect.  So  far  from  the  oansb 
appearing  double  only  when  the  sight  is  fatigosd, 
it  IS,  on  &e  contrary,  absolutely  necessary  ttuK  fts 
eye  should  be  perfectiy  fresh  for  their  smxissiftil 
observation.  Afterafewminutes'oointinQOiis|[aBBg» 
the  sensitiveness  of  the  eye  becomes  so  impaned  is 
to  render  a  short  rest  necessary. 

With  respect  to  the  modification  of  M.  de  BoPs 
experiment  suggested.by  M.  Schleusner .  and  istaxed 
to  V  "  F.B.ZS."  in  letter  32582,  it  will  be  looid 
by  trial  that  all  the  lines  of  latitude  and  longitDdB 
on  M.  Niesten*s  chart  of  Venus  within  the  mfios 
of  vision  become  duplicated.  If,  thersfose,  ttii 
experiment  is  considered  to  indicate  the  false  origiB 
of  the  duplicated  canals  of  Mars,  it  is  dear  tiist  aD 
markings  on  the  planet  in  the  nature  of  a  nsnow 
line  should  appear  double.  How  then  is  the  fadt 
accounted  for  that  whUst  one  canal  may  VPMT 
double,  a  neighbouring  one  remains  single  ?  Uias, 
last  year  the  canal  Nilokeras  appeared  to  me  con- 
spicuously double,  whilst  the  closely  adjacent  cansl 
Jamuna  obstinately  defied  all  attempts  to  see  it 
double.  If  a  fatigued  sight  had  any  influence  in 
inducing  duplication,  it  should  certainly  have  ksd 
effect  here,  for  I  tried  hard  to  see  the  Jaanias 
double.  At  tiie  same  time,  the  duplicity  of  the 
Nilokeras  was  so  conspicuous  that  this  aspect  posi- 
tively forced  itself  upon  my  notice,  although  wths 
time  I  was  ignorant  of  the  canal  ever  havmg  been 
seen  double  before.  So  far,  indeed,  from  any  gnit 
strain  on  the  eyesu^ht  being  required,  the  geausa- 
tion  of  this  camu  last  year,  on  a  fine  ni^it,  wit 
easily  observed.  It  is  interesting  also  to  noteftst 
the  independent  observations  of  Prof.  Schu^psrsQiin 
Italy  and  those  of  the  writer  in  England  agree  psr* 
fectly  as  regards  the  conspicuous  double  duiacitr 
of  the  Nilokeras  last  year  and  the  simple  sspeet  of 
the  Jamuna. 

According  to  the  modification  of  M.  de  Boe*! 
experiment  proposed  by  M.  Schleusner,  it  wosU 
appear  that  the  duplication  should  be  strict^  ooo- 
fined  to  lines  ;  and  "  F.R.A  S."  I4>pears  to  cooadsr 
that  this  circumstance  is  f avouraole  to  Ins  aaa- 
ment.  How,  then,  is  the  duplication  of  the  is£s, 
such  as  the  Lacus  Tithonus,  Lacua  Solis,  Laoss 
Ismenius,  &c.,  to  be  accounted  for? 

lu  the  case  of  the  planet  Jupiter,  there  are  gne- 
rally  visible  a  numbor  of  dark  lines,  or  belti,  wUdi 
should,  one  would  suppose,  serve  admirably  for 
experiments  of  the  kind  m  question.  Some  of  tibsM 
lines  are  actually  observed  to  be  doeely  doubls, 
wlulst  others  obstinately  evade  all  attempts  to  ns 
them  thus,  and  remain  single.  It  ia  dear  flist 
the  same  reasoning  should  apply  to  these  strsaki  ss 
to  the  dark  streaks  observed  on  Mars,  known  by  the 
name   of   '*  canals."     Assuming  a  suffident  «z- 

Slanation  forthcoming  why  they  do  not  M  figaKt 
ouble,  may  I  ask  *<  F.B.A.S."  if  he  oopsidsn  the 
duplication  of  the  bdts  of  Jupiter  to  be  afil» 
appearance,  having  *'  its  origin  in  the  eye  of  the 
observer,  and  nowhere  else  "  r  If  not,  it  would  bo 
interesting  to  know  his  reasons. 
Witti  raf erence  to  the  lemakable,  rained  enter- 
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ring  on  the  S.E.  of  Copemicos.  discoyered  by  Prof. 
Holden  on  the  Lick  nhotoRrapnB  of  the  moon,  and 
r«lerred  to  by  Mr.  Elger  m  letter  32569,  p.  499, 1 
am  able  to  announce  ttiat  this  formation  is  readily 
▼iaible  in  the  telescope  when  its  existence  and 
position  are  known.  On  the  16th  (or  17th)  June 
last,  it  was  qnite  easily  seen,  the  bright  rim  being 
nearly  oontinnons  all  roond,  except  on  the  S.W., 
where  it  was  disoontinnous.  No  shadow  was 
Dotioed';  bnt  the  wall  is  probably  very  low,  the 
whole  formation  perhaps  resembling  Stadias  m  its 
^(eneral  outline.  The  discovery  of  una  ancient  ring 
IS  a  fine  instance  of  the  value  of  a  good  series  of 
lunar  photogn4>h8,  like  that  now  beinjg  obtained  at 
the  lick  Obserratory. 

A.  Stanley  WlUianui. 
Buzgeas  Hill,  12th  Aug. 

THE  AUGUST  OB  FEUSBID  METBOBS. 

[32825.]— Owing  to  the  interest  which  has  arisen 
4iixing  the  past  year  respecting  these  meteors,  the 
wziter  kept  watch  whenever  possible  during  the 
«nd  of  July  and  the  beginning  of  August,  but 
nothing  unusual  was  obsc^ed.  On  the  oth  inst., 
however,  a  bright  meteor  from  the  direction  of 
Perseus  indicated  activity.  Next  night  (9th)  he 
was  rewarded  during  a  break  in  the  clouds  with, 
aay,  four  meteors  from  below  Cassiopeia  on  the 
ri^t,  and  five  from  between  that  constellation  and 
Perseus  on  the  left.  Next  night  (10th)  he  wit- 
nessed what  he  believes  to  have  been  a  fairly  good 
diqplaT.  Hie  sky  clearing  about  10  p.m.,  I.T., 
lazge  Driest  meteors  at  once  showed  themselves  in 
the  Qocth-eastem  sky.  As  time  went  on  they  be- 
«eme  moro  frequent,  at  times  falling  thick  and 
iaek,  right,  left,  and  centre.  Counting  and  tracing 
became  somewhat  difficult ;  but  he  beUeves  he  is 
eomeot  in  saying  he  saw  three  radiants— viz., (1)  one 
]|M  ap  on  the  right  at  about  B.A.  12*'  +  Bee.  46^, 
a  uttle  to  the  east  of  a  small,  duU-red  slar  midway 
lietw—iA  a  Cassiopeia  and  /3  Andromeda.  These  he 
would  call  the  Upper  And]x>medes ;  they  seemed  to 
■adiale  from  an  area  rather  than  a  centre.  (2)  The 
Pensids  proper,  by  far  the  most  marked  and 
mimeroiiB,  came  from  a  well-defined  radiant  on  the 
left  of  y  l^erseus,  near  the  sword-handle.  B.A.  45** 
4-  Bee.  67*  f  Denning)  ;  while  the  (3)  radiant,  also 
a  well-marked  one,  was  apparently  situated  at 
about  56*  +  70**  near  Camelopardus. 

Another  radiant  observed  active  was  situated 
below  Perseus,  near  fi,  K.A.  55"  -h  48°,  while 
eev«nl  of  what  he  would  call  the  Lower  Andromedes 
alio  put  in  an  appearance.  After  12  o'clock  a  lull, 
oocanoned  by  a  slight  mist,  occurred,  but  the 
brighter  meteors  were  still  seen,  ana  towards 
1  o'clock  this  part  of  the  heavens  became  over- 
eeet,  and  furtner  observations  were  impoesiUe. 
For  a  night  or  two  afterwards  he  endeavoured  to 
confirm  what  he  had  already  seen,  but  clouds  inter- 
vened, and  to-night,  14th,  for  an  hour's  watch 
everything  is  as  quiescent. 

If  these  particulars  are  of  any  use  or  interest  to 
an^r  of  your  readenu  he  has  much  pleasure  in 
giving  them,  and  nopes  that  any  others  who 
obeerved  the  shower  will  let  us  have,  through  your 
eolnmns,  the  benefit  of  their  observations  on  a  most 
fatssesting  point.  By  the  way,  would  our  kind 
friend  **  F.B.A.S."  kindly  let  us  have  the  benefit 
of  his  knowledge  as  to  the  permanency  of  meteor 
cadiantB,  vide  query  74723,  June  26th?  That 
qnsKy  seems  to  have  escaped  his  notice. 

DnbUn,  Aug.  14.  W.  H.  MUUgan. 

IH}TTBLI&  STABS— 2  2107,  (5  648,  S  2816, 

HOWB  05. 

[32626.] —SEXZNa  no  answer  to  the  implied  query 
of  Mr.  B.  Holmes  (letter  32493)  of  the  *^£.  M.,"  I 
may  teQ  him  that  tilie  few  observations  I  have  made 
of  this  star  during  this  season  give  225°  ±  as  the 
place  of  the  comes,  I  have  seen  it  with  three  mirrors 
of  the  very  best  of  Mr.  With's  make,  a  lO^in.,  a 
9^n.,  and  a  8|in.  The  star,  however,  ia  difficult 
oo  eooount  of  the  darkish  colour  of  the  comet.  Will 
Ifir.  Holmes  look  at  0  648  ?  I  daresay  he  will 
easily  manage  it ;  and  may  I  ask  if  Mr.  Tarrant 
buas  meesuied  it  this  year?  Looking  last  night 
with  8|in.  M.  at  S  2315, 1  found  it  nearly  round. 
with  a  dight  elongation  towards  240"*  +,  and 
Bbwe  95  I  found  at  320°  +.  All  these  stars  are 
werj  ciose,  a^  I  should  like  to  know  if  there  are 
anj.reoent  measures.  O.  M.  Gkmdibert. 

VENUS. 

[32627.1— Ehi  r^ponse  a  la  lettre  du  Dr.  Terby, 
^Uuie  le  deniisr  num^ro  de  "  TE.M."  je  lui  con- 
«^derai  volontiers  que  je  ne  suis  pas  un  observateur 
anai  exerol  que  Im,  n'ayant  malheureusement  pas 
A  ma  disposition  un  superbe  8  pouces  Gruob, 
oomme  oelui  dont  il  est  I'heureux  proi>ridtaire. 

So  ce  qui  oonceme  la  question  qui  nous  occupe 
mo.  oe  moment,  que  le  Dr.  Terby  veuiUe  bien  repcter 
mon  ezpMmoe  telle  que  je  rai  indiquee  dans  le 
jonmal  Ciel  et  Terre,  et  il  verra  que  je  ne  suis  point 
all^  trap  loin  dans  mes  oonoluaions.  L*a)il  nu 
eHiafaitoe  si  fadlement  H  Teffort  neoessaire  pour 
obtenir  la  gemination  d*une  ligne,  qu'on  arrive 


tr^s  vite  4  produire  ce  phenom^ne.  non  seulement 
en  mettant  la  linge  oonsideree  nors  de  la  vue 
dirtincte,  mais  aussi  en  la  tenant  ^  la  distance  de  la 
vue  norxnale,  ou  &  tr^s  pen  de  chose  prbs.  Dans  ce 
dernier  cas,  I'accommodation  aidant,  Tima^e 
observ^e  paratt  nettement  definie  dans  tout  see  ditaxle 
et  n'a  abeolument  rien  de  commun  avec  lAoroasiire 
illusion  du  Dr.  Terby.  En  somme,  de  la  ducussion 
de  Pexptf^rience  de  M.  de  Boc,  formellement  con- 
firmee jp9i  le  Dr.  Terby  lui-mdme,  il  r^ulte 
ou'unehgne  peut-Stre  vue  double  4 1'cBil  nu  et  &  I'aide 
d'instrumenui  d'optique,  et  nous  pr^tendons  qui 
cela  n'est  pas  le  cas  pour  une  surface,  ce  qui  ^tait 
aussi  la  conviction  ae  M.  de  Boe,  k  la  suite  des 
premieres  experiences  qu'il  fit  de  ce  phenomdne. 
Que  maintenant  les  partisans  des  gemmations  des 
presumes  canaux  de  Mars,  si  exerces  qu'ils  soient, 
nous  prouvent  que  les  pretendues  geminations  de 
ces  Ugnes  sur  la  planite  ne  sont  pas,  elles  aussi^  des 
images  secondairas  qui  se  ferment  dans  roeil  de 
I'observateur. 
Anvers,  17  Aodt.  H.  Schleusner. 


00NJX7NCTI0N  OF  VEKT7S  AND  UABS, 
AXXaTTST  22,  1891. 

[32628.]— It  may  be  worth  while  to  call  attention 
to  the  veiT  close  coin  unction  of  the  above  planets, 
which  will  take  place  on  Saturday  next,  at 
8h.  35m.  a.m.  Though  the  phenomenon  will  be  in 
broad  daylight,  yet  the  planets  will  have  a  con- 
siderable altitude,  and  should  be  visible  in  a 
moderate-sized  equatoreal. 


bicycle  the  actual  loss  by  friction  of  the  sets  of 
(properly  made  and  adjusted)  balls  ii  so  small  as  to 
be  unworthy  of  mention,  and  it  is  scarcely  more 
when  in  actual  use.  Weight  for  weight,  the  bicyde 
is  tiie  hardest  worked  piece  of  machinery  made. 
With  plain  bearings,  the  modem  bicycle  and  the 
pace  achieved  with  it  would  be  impossible,  and 
what  is  sauce  for  the  bicyde  is  sauce  also  for 
larger  machinal,  if  engineers,  as  a  rule,  were  less 
conservative.  &>  long  as  weight  is  no  object,  and 
cost  is  a  great  object,  however,  the  ball  bearing  will 
be  disregarded  of  engine  builders,  marine  engineers, 
and  others,  who,  in  spite  of  both,  would  do  well  to 
give  it  doser  attention  than  at  present  they  think  it 
worth  while  to. 
Nottingham.  Ball. 

ELBOTBIOAZi. 

[32630.]— Mb.  Bbnjahin  (p.  549)  writes  utter 
nonsense  when  he  talks  of  tne  current  nxreading 
out ;  and  I  fear  it  is  only  waste  of  time  uTing  to 
put  him  right.  To  begin,  there  is  no  sudi  thing  as 
a  current.  When  the  two  plates  are  connected, 
tiiere  is  a  difference  of  potential  between  them, 
whidi  results  in  a  disruption  of  the  dectrolyte,  a 
molecule  of  water  in  coxitact  with  the  positive  plate 
is  decomposed,  the  hydrogen  is  liberated  and  seizea 
upon  the  oxygen  of  a  contiguous  molecule  lying 
between  it  and  the  other  plate ;  this  action  goes  on 
until  the  hvdrogen  readies  the  negative  plate,  and 
it  takes  place  in  a  direct  line  between  the  two 
plates,  and  nowhere  else ;  the  suface  of  the  zino 
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In  the  annexed  sketdi  Venus,  as  the  more  con- 
spicuous body ,  is  brought  to  rest,  and  the  motion  of 
Mars  rdative  to  it,  is  diown  from  5  a.m.  till  noon, 
the  least  distance  of  centres  ii  about  68".  The 
diameter  of  Venus  will  be  9*7",  of  Mars  4*2".  At 
8h.  the  position  of  the  planets  are — 

Venus  9h.  37m.  4-16s.    N.  15*  27'  29'6" 
Mars    9h.  37m.  6-83s.    N.  15*  26'    6-5" 

A.  O.  D.  Orommelin. 
Montpelier  House,  Blackheath,  Aug.  18. 


BALL  BEABINQS. 

[32629.1—1  HAYB  waited  with  interest  to  see  if 
Mr.  Shakespear,  of  Dresden,  would  reply  to 
•<  Vulcan  "  anent  ball  bearings  for  machine  Itools. 
As  he  has  not  done  so,  I  can  iuorm  "  Vulcan  '*  that 
more  than  one  firm  in  Coventry  run  their  shafting 
on  balls  with  much  improved  results  Quick-speed 
drilling-machines,  single  and  multiple,  with  ball 
bearings,  are  comparatively  common,  and  I  know 
of  at  least  two  firms  of  toolmakers  who  supply 
boring  and  other  lathes  with  ball-bearing  thrust- 
blocks. 

Similar  bearings  have  also  been  used  with  marked 
success  for  a  time,  in  hosiery  and  lacemaldng- 
machines.  I  say  for  a  time,  as  the  makers  did  not 
know  enough  about  such  bearings  to  use  hard  steel 
ball-races,  and,  running  on  soft  sted,  and  in  cast 
iron,  brought  the  bearing  into  disgrace.  Others, 
again,  have  turned  the  balls  themsdves  from 
common  cast  sted  with  similar  results,  and  when 
the  balls  broke,  conduded  that  *' bsll- bearings 
were  no  good."  Perfect  ball  bearings  are  not  to 
be  made  offhand,  but  require,  as  abeolute  neces- 
sities, bearing  surfaces  at  once  dead-hard,  but  not 
brittie,  and  dead-true,  and  balls  with  preoisdy  the 
same  qualities.  We  use  English-made  balls,  which  do 
not  vary  above  i^Voth  of  an  inch  through  a  five 
gross  box,  and  as  tiie  makers  also  make  ^in.  balls, 
someone  uses  them  for  machinery.  Balls  fin.  diam. 
are  also  purchasable,  so,  presumably,  there  is  a 
market  for  them. 

The  matter  of  width  of  bearing  is  so  simple  that 
I  am  surprised  at  *' An  Engineer "  writing  about 
the  necessity  of  many  rows  of  balls,  when  he  can 
see  any  good  safety  ball-bearings  from  2^in.  to  oin. 
loDg,  and  on  Singer's  tricycles,  even  16in.  or  18in. 
long,  and  with  only  two  rows  of  balls  in  any  of 
them. 

Engineers  generally  are  very  "pig-headed"  on 
this  matter,  and  mostly  content  themselves  with  con- 
demning it  because  they  have  had  either  no 
practical  experience  at  all  therein,  or  having 
dabbled  with  it,  have  blundered,  and  then  thrown 
the  bhune  on  the  prindple  of  the  bearing.    In  a 


remote  from  the  carbon  is  not  utilised  in  prodndng 
deotridhr  unless  a  second  carbon  be  placed  in  oppo- 
sition—tnis  will  double  the  available  surface  of 
zinc  and  dectrolyte,  and  halve  the  resistance  of  the 
ceU. 

In  answer  to  Mr.  Gk>odchild,  I  beg  to  say  that  it 
is  understood  that  both  plates  must  oe  doubled  in 
size.  There  would  be  no  advantage  in  having  the 
zinc  larger  than  the  carbon;  the  custom  u  the 
other  way. 

Temple  Chambers,  E.C.  Sm. 

MEOHANIOAL   mrSIO. 

[32631.]— I  WILL  put  my  reply  to  query  No. 
75069,  p.  558,  into  the  form  of  a  letter,  as  othera 
have  expressed  their  approval  of  my  letters  on  this 
subject,  and  desired  tneir  oontinuanoe.  Though 
my  illness  left  me  vrith  a  wrist  crippled  by  persistent 
rheumatic  stiffness,  which  prevented  my  doing 
mudi  writing  or  drawing,  I  nave  been  collecting 
information  from  different  sources,  with  a  view  to 
complete  my  series  of  letters  on  the  lines  indicated. 
In  this  I  have  reodved  very  valuable  hdp,  induding 
photos  and  sketches  of  oifferent  appliances  con- 
nected with  automatic  instruments,  such  as  the 
madiines  for  punching  the  tune  bands,  &c.  Amongst 
these  are  some  for  the  purpose  named  tsj 
"  Accoucheur,"  of  various  constructions.  I  hope 
veiT  shortiy  to  be  able  to  use  my  pen  more  freely, 
ana  so  fulfil  my  promises.  A.  S.  L. 

LONaEST  SHAFT  IK  THB  WOBLD. 

[32632.]— I  HAVB  seen  in  the  issue  of  the 
English  MECHAmc,  August  7,  1891,  p.  536,  an 
artide  extracted  from  the  American  Engineer^ 
stating  that  the  longest  diaf  t  in  the  world  was  at 
Wadimgton. 

I  can  give  vou  several  examples  of  longer  ones : — 
At  Harondel  jute  mill  there  is  one  567ft.  long, 
transmitting  1,200H:.P.  at  100  revs ;  it  is  8in.  diam. 
at  a  distance  of  206ft.  from  one  end,  the  point  at 
which  the  power  is  applied,  and  runs  down  to  4| 
at  each  end ;  this  shaft  has  now  been  running  20 
years. 

At  Saint  Quen  mill  there  are  four  shafts  508ft. 
long,  tnmsmitting  each  200H.P.  at  200  revs. ;  they 
are  42  at  one  end,  and  2f  at  the  other. 

Both  these  mills  bdong  to  Messrs.  Saint  Freres, 
and  are  in  tiie  departement  de  la  Somme,  France. 

Menka-ra. 


MICBOSOOPIC  WOBK. 

132633.1— In  speakino  of  the  above  subject,  I 
feel  sure  that  it  would  be  of  great  assistance  to  many 
readers  of  the  **  E.  M.*'  if  some  of  the  numerouja 
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microtoopistB  who  read  ita  pa^  were  to  take  a 
lenon  from  oar  astronomical  friends,  and  use  a 
larger  amount  of  th^  space  devoted  to  corre- 
spondence as  a  medium  for  discussing  microscopic 
xeTelations. 

In  comparison  with  other  branches  of  science 
treated  in  the  "  E.M.'*  one  would  almost  imagine 
that  nothing  more  was  to  be  learnt  in  the  world  of 
natural  history,  and  that  every  point  in  dispute  had 
been  settled  long  since ;  in  faiot,  the  appearance  of 
a  heading  in  the  index  relating  to  microflooi^c  work 
or  discovenr  is  usually  oonsixicuous  by  its  absence. 

Surely,  m  a^  science  which  is  Mooniing  more 
popular  day  by  day,  there  is  no  reason  why  this 
should  be  while  the  microscope  still  continues  to 
reveal  the  wonders  of  creation  which,  if  discussed, 
would  be  of  the  greatest  possible  assistance  to 
amateurs,  and  interest  to  those  even  who  do  not 
make  the  microscope  their  special  study. 

It  is  to  be  hoped  that  gentlemen  having  a  know- 
ledge of  this  branch  of  saence  will  be  good  enough 
to  occasionally  oontdbute  artioles.  Mioro. 


OBiaiN  OF  INFIiTJBNZA  AND  DISEASE. 

III. 

[32634.]~l2r  mv  last  I  ^ve  a  short  account  of  the 
life-history  of  the  first  active  agents  in  organic  disso- 
lution within  and  without  the  body,  how  they  are 
primarily  introduced  into  us,  with  a  statement  of 
some  of  the  leading  effects  produced  by  tiieir  con- 
tinual multiplication  in  our  life  current. 

We  must  now  give  some  attention  to  the  two 
remaining  active  agents  in  the  process,  and  then 
proceed  to  the  chief  diseased  conditions. 

To  anyone  imperfectly  acquainted  with  yeast 
they  will,  from  the  perusal  of  most  literature  on  the 
subject,  and  even  from  observation,  erroneously 
conclude  that  yeast  is  an  undoubted  plant.  Now, 
if  you  take  some  of  the  **  bottom  yeast "  (which  is 
eznausted  or  lifeless  yeast)  from  a  distiller's  fer- 
menting *<  back  "  in  warm  weather,  when  the  liquid 
has  been  removed  for  distillation,  and  examine  it 
with  the  aid  of  a  microscope  and  a  magnifying 
power  of  600  or  more,  vou  wul  find  it  consSts  of  a 
quantity  of  branchea  or  plant-like  transparent 
organisms,  intermixed  with  a  number  of  fiattened 
spheroidal  transparent  cells  (which  latter  are  the 
true  yeast  animalcules).  Now,  if  a  draw- 
ing is  made  of  this  appearance,  it  will  give  the 
impression  that  yeast  is  a  plant,  and  the  first  pub- 
lished Otustrations  were  of  this  character.  Other 
observers  who  afterwards  examined  the  yeast  in 
perfect  activity ,^when  the  fermentative  proces  was 
at  its  maximum^  discovered  it  to  be  a  mass  of  dis- 
tinctly isolated  independent,  transparent,  fiattened 
spheroid  cells,  without  any  rod,  plant,  or  stem-like 
formation  whatever.  Father  than  this,  when  yeast 
cells  are  examined  at  maturity  in  a  temperature  at 
or  near  blood  heat,  they  wilf  individually  be  soen 
to  be  most  lively  minute  bodies,  moving  here  and 
there  in  all  directions,  and  now  and  again  throwing 
off  their  young;  yet  the  parent  cells  do  not 
decrease  perceptiblv  in  size  in  consequence, 
and  the  embryo  cells  can  be  clearly  seen  inside 
the  transparent  cell  of  the  parent  varying 
considerably  in  size.  Now  if  true  yeast  is  an 
independent  spheroid  cell,  what  is  the  plant-like 
appearance  observed  ?  This  appearance  is  brought 
about  by  the  spores  of  the  fungus  which,  as  well  as 
the  yeast  cells,  are  always  fioating  about  in  the  atmo- 
sphere, so  these  spores,  falling  in  amongst  the  spent, 
worked-out,  or  lixeles  yeast,  set  up  a  fungoid  growth 
which  appropriates,  forms,  and  arranges  the  dead 
yeast  cells  in  rows,  and  according  to  the  size  of  the 
cells,  making  stem  or  branch,  and  so  produdng  this 
tree-like  a^ect;  it  is  this  fungus,  named  Feni- 
dllium  glaucum,  which  is  the  active  agent  in  acetic 
or  lactic  add  fermentation,  or  the  second  stage  of 
orffanic  decomposition. 

There  is  one  more  stase  which  completes  the  pro- 
cess, and  that  is  putrefaction,  finally  reducing  all 
organised  structures  to  their  ultimate  elements. 

The  active  agents  in  this  last  stage  we  have  all 
heard  so  much  about— viz..  bacteria,  microbes, 
vibriones,  or  whatever  you  cnoose  to  call  them— 
their  microscopical  appearance  is  that  of  a  number 
of  short,  rod  like,  moving  living  things,  more 
various  in  the  form  and  proportionate  lengths  of 
their  joints,  «S:c.,  than  are  the  various  breeds  of 
do^ ;  they  exist  and  multiply  their  species  on  the 
flmds  which  have  previoudy  nourished  the  yeast 
and  Penicillium  glaucum.  The  sole  office  of  these 
minute  animals  is  to  complete  the  process  of  organic 
dissolution,  which  ends  in  what  is  commonly  called 
putrefaction,  the  accompanying  effluvia  of  which  is 
so  objectionable  to  our  nasal  apparatus. 

Thus  in  outline  we  have  become  acquainted  with 
the  three  items  in  organic  decomposition,  which  are 
invariably  to  be  found  floating  m  the  atmosphere : 
firstly,  the  yeast  cells ;  secondly,  the  spores  of  the 
fungus  P.  glaucum,  and  lastly  the  bacteria, 
microbes,  or  vibriones ;  wo  have  also  obtained  an 
idea  of  their  microscopical  appearance,  and  the 
function  of  each.  After  considering  the  conditions 
of  disease,  our  next  step  will  be  to  see  what  part 
these  two  last  factors  play  when  present  in  our 
bodies,  as  well  aa  to  relate  more  precisely  the 
method  of  multiplication  and  collection  of  yeasty 


matter  in  the  body,  its  expulsion,  aod  the  means  by 
which  any  form  of  disease  may  not  only  be  pre- 
vented, but  finally  eradicated. 

From  what  has  been  said,  a  somewhat  indefinite 
idea  may  have  arisen  of  the  several  diseased 
conditions,  which  we  shall  see  are  due  to  the  rate 
of  increase  of  the  yeast,  and  the  accelerating  or 
counteracting  forces  at  work ;  but  before  doing  so, 
it  will  be  necessary  to  mention  some  elementary 
biological  matters  with  which  the  continuation  of 
our  subject  is  intimately  concerned. 

There  are  two  forms  of  organised  structures, 
known  as  plants  and  animals.  The  evolution  of 
these  two  distinct  living  structures  is  mutually 
dependent.  The  process  of  organic  evolution  com- 
mences with  plant  life,  which  builds  up  an  organism 
from  a  diffused  state  of  matter,  and  during  the 
process  gradually  concentrates  the  materials;  the 
continuation  of  the  process  involvee  animal  exist- 
ence, in  which  the  plant  material  passes  into  higher 
organic  compounds  constituting  the  structures  of 
animals.  We  will  not  now  enaeavour  to  show  in 
detail  how  animal  life  is  entirelv  dependent  on  plant 
life,  so  it  must  suffice  to  state  that  "  no  unorganised 
substance  whatever  is  of  any  use  to  an  animal  for 
the  purposes  of  Ufd  "—that  is  to  sa^,  if  any  un- 
orgainised  substance  whatever,  and  m  no  matter 
what  form,  is  taken  into  the  ix>dy,  it  cannot  sub- 
serve any  life  purpose. 

Keeping  this  simple  fact  in  view,  we  will  return 
to  the  different  diseased  conditions. 

The  original  cause  of  disease  is  brought  about,  as 
we  have  seen,  by  the  presence  of  the  yeast  in  our 
food,  and  thence  into  our  stomach  and  blood.  This 
induces  the  Jirst  condition  of  disease,  which  is 
usuallv  dedgnated  the  febrile  or  inflammatory,  as 
in  colds,  in^uenzaf  simple  fever,  rheumatic,  or  other 
inflammatory  fevers.  This  condition  simply  means 
that  there  is  a  oonuderable  multiplication  of  yeast 
in  the  blood,  actually  and  practically  fermenting 
and  decomposing  the  current  of  our  life,  manu- 
facturing at  the  same  time  those  products  of  fer- 
mentation, carbonic  add  gas,  and  alcohol.  It  is 
this  ffas  pressing  on  our  nerves  produces  the  pain 
which  accompanies  febrile  conditions. 

The  next  stage  is  caused  by  ignorant  interference 
with  nature's  efforts  to  expel  the  abnormal  element. 
This  is  usually  done  by  medical  maltreatment,  as, 
for  instance,  giving  drugs.  Now,  drugs  are 
inorganic^  or  unorganised,  substances.  Such 
material  mtroduced  imo  our  bodies  is  contrary  to 
the  larw  we  have  above  stated,  that  **  no  unorgaiused 
substance  is  of  any  use  to  an  animal  for  life  pur- 
poses.** More  than  this,  all  ;drugs  are,  if  not  use- 
less, to  a  greater  or  less  extent  and  in  many  cases, 
terribly  harmful.  This  interference  with  nature's 
efforts  to  return  to  the  healthy  condition  causes  her 
to  be  totally  unable  to  expel  tne  disease  factor,  and 
compels  her  to  reabsorb  it  along  with  the 
dru^,  substances  utterly  foreign  to  the  or- 
ganism. Both,  then,  are  carried  by  the 
blood  all  over  the  body,  which,  so  reduces  the 
vitality  that  the  whole  condition  of  the  body 
becomes  altered,  and  the  blood  poisoned  by  the 
reabsorption  of  the  disease  element,  which  is  equi- 
valent to  a  new  and  more  degraded  fordble  intro- 
duction of  the  yeast,  which  if  left  alone  woiUdhave 
been  expelled  outdde  the  body ;  the  yeast  now  per- 
manently pent  up  in  the  blood  will  b^^  to  increase 
individually  somewhat  in  size,  and  continually  in 
numbers,  and  nature  will  endeavour,  as  we  have 
already  seen,  by  every  posdble  means  to  push  the 
yeast-cells  out  of  the  blood  into  the  tissues  at  all 
parts  of  the  body.  This  condition  can  also  be  created 
by  the  usual  medical  maltreatment  of  inoculation 
and  vaccination.  By  thus  preventing  the  expuldon 
of  the  imprisoned  disease-element  in  the  form  of  a 
surface  eruption,  some  particular  organ  must  be 
selected  as  the  depodtory :  the  position  of  such  is 
made  apparent  in  the  form  of  glandular  swellings 
and  tumours;  these  non-sendtive  parts  of  the 
orBanism  not  being  so  fluid  as  the  blood,  condder- 
ably  reduces  the  power  of  self-multiplication  of 
the  yeast,  and  at  the  same  time  frees,  to  an  extent, 
the  vital  current,  and  so  conserves  the  life 
prindple  as  far  as  posdble.  Still  further,  one 
of  the  vital  organs  may  be  selected  through 
which  the  pent-up  disease  matter  may  be  direcUy 
expelled.  The  strongest  organ,  or  the  one  best 
able  to  stand  the  strain,  is  the  one  sdected.  Those 
whose  lungs  are  strong^t  become  consumptive; 
those  with  the  strongest  stomachs  get  dyspepsia 
and  the  like  in  cases  of  liver  and  kidney  disease. 
This  condition  may,  as  just  stated,  be  induced  by 
inoculation  and  vaccination.  Vacdue  lymph  is 
nothing  more  than  a  mass  of  yeast  corpusdes,  in- 
creased more  or  less  in  size  from  the  original 
primitive  yeast  cell,  and  in  consequence  their 
excreta  are  more  degraded  and  corrodve.  Accord- 
ing to  the  time  this  vaccine  Ijmph,  or  the  yeast 
corpuscles,  have  been  living  in  the  blood  and 
vanous  parts  of  the  bodies  of  man  and  animals,  so 
are  they  older  and  larger,  and  if  reintroduced  into 
our  blood  so  will  their  disease-produdug  effects  be 
greater. 

It  will  here  be  interesting  to  give  a  little  attention 
to  the  vaccination  question. 

To  begin  with,  how  did  this  terrible  disease- pro- 
dudng  operation    come   into  existence  'r     It  was 


observed  that  very  few  penona  who  had  had  aisll- 
pox  ever  contracted  it  a  aeoond  time,  eo  the  idea 
arose  that  if  small-pox  could  be  aitificiaUy  pn- 
duced,  they  would  thus  obtain  immunity  from  ths 
disease.  Althou^  the  observation  that  small-iKiii 
rarely  occurred  a  second  time  in  tha  tame  indinaiul 
v^as  perfectly  correct,  the  conclndnn  arrived  at 
from  consideration  of  this  fact  was  moat  erroosoos. 
The  operation  known  as  inocnlation  has  tsso 
practised  more  or  less  fh)m  as  early  a  period  as  fts 
sixth  century  amongst  Eastern  natimis,  and  fti 
idea  has  ^pradually  as  much  infected  the  mindiis 
the  operation  has  the  bodies  of  most  nations.  lUi 
operation  consisted  in  taking  the  nosinattsr  dinet 
from  small-pox  pustules  and  introaneing  it  into  thi 
Uood,  which  produced  a  looal  pnstole  or  two,  sal 
the  person  was  thought  to  have  smaU-pox ;  bet, 
to  commence  with,  the  notion  is  entirelv  mistakiM 
that  one  or  two  pustules  thus  prodnoed  should  bs 
equivalent  to  the  full  and  most  purifying  Dstsral 
eruption  over  the  whole  exterior  aurxaoe,  whick 
frequently  requires  years  for  the  body  toprspait 

After  this  practice  had  been  adopted  to  soat 
extent,  and  flnally  to  a  oondderable  extent  for  ahoii 
eighty  years,  the  condusion  was  arrived  at  by  ths 
operators  themsdves  that  they  were  introdudngths 
eerms  of  the  most  terrible  hereditary  dissasssiite 
families  who  were  previoudy  healthy ;  and  forflui^ 
the  most  infectious,  noxious,  and  degraded  disssw 
were  being  implanted  in  one  child  from  another.  B 
was  also  obvious  from  statistics  that  the  death-fite 
from  consumption,  cancer,  scrofula^  and  otbv 
diseases  of  a  degraded  order  was  innressing  to  n 


extent  most  alarming  to  contemnlate  in  tko*e  <mm, 
and  when  these  facts  became  known  the  pcaetioi 
was  discontinued  bv  the  majoritv  of  medical  moi; 
the  minority  conddered  this  awful  degeneiatioa  of 
the  human  race  must,  notwithstanding  evidsnosti 
the  contrary,  be  due  to  some  other  oanae. 

About  this  time  (the  beginning  of  the  pnsnt 
century)  a  similar  practice  was  annonnoed,  wbicb 
was  to  uioroughly  exterminate  small- poz  frum  tti 
face  of  the  earth,  once  and  for  ever.  This  osiri 
announcement  was  simply  the  preTioos  opsatioa 
under  the  new  name  of  vaccination,  with  esrtdi 
modiflcations.  A  Doctor  Jenner  having  hssvl  a 
country  maiden  give  expression  to  the  aaeiat 
superstition  (derived  from  previous  notions  reipsd- 
ing  inoculation)  that  she  oould  not  contract  ■asD- 
pox  because  she  had  had  cow-pox ;  in  conddsratioB 
of  this  sage  remark,  Jenner  was  led  to  oomsssaM  a 
series  of  experiments  (in  accordance  with  the  cUokd 
spirit  of  investigation)  under  the  delusive  idea  wUeb 
pervaded  the  former  practice  of  inocnlatkm,  thai 
oould  he  artifldally  jffoduce  cow-pox  in  a  huBaa 
being,  they  would  enjoj  immunity  from  smaD-pos. 
With  a  view  to  experimentally  verifying  the  eoa- 
dudon,  he  took  from  a  pustule  on  the  hand  of  a  gid 
sufferixig  from  cow-pox,  some  pus  matter,  sad 
inserted  it  into  the  arm  of  a  bov,  which  opecatioa 
produced  an  eruption  predselv  identical  with  smaU- 
pox,  as  it  was  erroneoudy  called ;  he  was,  in  con- 
sequence, unable  to  become  infected  with  smiU-pox. 
So,  to  tost  tiie  truth  of  this  asaomption,  JonDsr 
inoculated  the  boy  with  small-pox  matter,  whick 
produced  no  apparent  effect.  This  fact  was  aoosptd 
by  him  as  proof  of  the  theory  that  oow-poz  vu 
antagonistic  to  small-pox.  This  victim  of  JemMr's 
experimentalising,  and  aU  his  early  patients  vto 
were  vaccinated^  eventually  succumbed  to  eoo- 
sumption,  indudmg  his  own  son. 

However,  the  matter  was  enthusiastically  takes 
up  by  many,  and  favourablv  represented;  statiilioi 
were  apparentiy  shown  to  oe  decidedly  in  favoor: 
all  sorts  of  things  were  written  and  said  to  ophoU 
the  notions ;  doctors  advanced  it ;  and.  fiasBf, 
vaccination  was,  and  still  remains,  legally  eon- 
pulsory. 

The  questions  are  frequently  asked.  How  ii  3 
there  is  lees  small-pox  now  than  there  used  to  bif 
How  is  it  we  see  so  few  people  pock-marked  ooo- 
pared  to  the  number  we  formerlv'  saw ':  Ths  itftj 
to  the  flrst  is  that.  Small-pox  beiug  primarily  ai 
expression  of  nature's  efforts^  to  rid  us  of  tha  ^ 
condition  of  disease,  and  vaccination  an  operstna 
which  tends  to  suppress  the  first  oonditun  apd 
induce  tiie  second,  so  preventing  the  benefiriil 
eruption  of  small -pox;  the  reply  to  the  nszt  ii 
implied  in  the  flrst :  Those  who  would  have  re* 
covered  from  small-pox  with  a  pitted  face,  baw 
been  either  sent  to  the  grave,  or  are  only  awsitiag 
the  devdopment  of  the  second  condition  in  thi 
shape  of  organic  disease,  as  consumption,  tmaoor, 
cancer,  or  the  like. 

Queries  relating  to  statistics  are  often  vsntord 
on  the  subject,  so  a  few  figures  mav  not  be  out  of 
place,  servmg  to  show  condudvely  how  smsU-pos 
completeljr  dears  us  of  the  yeasty  ferment,  andjbf 
so  doing  gives  us  an  enormous  increase  of  vitalitj 
and  immunity  from  disease. 

In  the  great  small- pox  epidemic  of  1871*72, 
nearly  50,000  died  from  small- pux  alone,  who  were 
aU  vacdnatod,  and  very  many  re- vacdnated ;  the 
effect  on  the  national  mortality  waa  such  that  is 
spite  of  the  50,000  deaths  from  small  pox,  tbtft 
was  not  a  single  death  over  the  average  ptfoeotegs 
for  the  previous  nine  years ;  not  only  this,  but  10pc|[ 
cent,  less  of  the  entire  population  died  from  sD 
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BEPLIES  TO  QUBBI88. 

*a*  /«  tifir  antwtrt,  CtrrmpondmU  art  rttpttt- 
yii%  nqufttd  to  mmtlum,  in  tach  iiulaiaa,  the  tilU 
tmaiuuMer  ^tk*  qtmy  atktd, 

rH742.1— Ooiid«n«ln(rSta»in.— To"  Vuloih." 
— nia  wMglit  of  the  ftppaiatna  naadad  jatiy  ^ 
nokoned^oniMM,  not  poimdt,  I  think.  I  Mod  uetdh 


{74810.1— Sptnl 
"ViMO.''— Wh»t  I 


•laiksd,  aDdiniutiLpologiMforiUheliigTvyiDagh 
iDdMd,  u*iiia  no  dnwing  uutnunnita  tX  hand.  I 
■boold  ll«  if  TutioaUy  in  tha  host,  atthoogh  it  wUl 
■wtA  nmxlj  UM  wall  hoiiiontally.  Ha  axhaoit 
<temfrom  MUlMuiiMaitbKnighttoapIpe,  A. 
Inui  catting  ot  the  form  ahown  bai  a  noizla,  . 
poibitlnK  oenballT  into  anothar  oi  oatat  nozzle,  D, 
&ik  Muoait  In  one  with  tba  main  body.  B  iaan 
Inlet  i^iEh  mnrt  he  wcU  bebw  the  water  Un^  ar' 
B  lathe  ddlTeiT.  AaaachpofEofiteamoomMaoi 
Oa  ashanit  pipe  A,  a  onmot  ot  water  ia  set  _ 
motion  dowmnidi  throng  E.  Tha  nozzle  C  being 
iBunenadin  water, tha  zteam  notooodaniwdiaaiue 
'Oot  of  it,  dnwing  down  1^  indtiotion  aonnoitot 
water  between  C  and  D.tlui  latUr  being  lappoiied 
t^ttewebadiown;  water  alao  fceriy  pawn  down 
ooWda  of  D,  whtto  it  ueett  M»  mnnant  of  nnoou- 
daoMd  fteam,  and  Siwllj  conaenaea  it.  E  ahonld 
1w  made  tapering  aa  uown,  to  aaat  the  flow  ot 
witer.  "Dm  tteun  ii  fiittt  noinlaMlv  oondented, 
amd  sine  Dp  ib  heat  in  psttfng  Oe  WMei  in  moUOn. 
On  tM  hl^art  pdnt  of  the  eshanit  pipe  A  then 
ahonld  be  aiUur  a  anall  Talva  opening  inward*,  or 
a  pet<oM&  to  diabor  On  Tscoum  £  the  exhanat 
ma,  orflu  cjliDdtr*  woold  Bll  with  watm  whi 
tMengine  I*  (landing  after  being  at  work. 

BprlDff  Oompreaaloii.— To 

»."— wnat  1  mean   ia,  it   Ton  eoni[^ 

ndng  2tt.  long  and  note  the  weight  It  raqoir 
do  ao,  fiien  out  Sin.  off  it,  it  will  reqnira  the  i 
watidit  to  oompraii  that  Sin.  Some  sipUnatit 
Oil  wiU  oblige.  A. 

[74822.]— Hoat  of  KUna.—ThoTB  are  pyrometen 
made  whloh  will  uuwar  tha  poipoaa  ot  the  qneriit, 
and  I  think  ha  will  find  them  in  the  liata  iuued  by 
(noh  firnu  u  Bniley  o(  Salford,  orQriffia  ot  Garrick- 
•treetj  London ;  but  iiach  thinga  ais  ipedaJ,  and  ot 
little  mlereat  to  readen  except  from  tha  aoientifio 
point  oi  Tiaw— u  to  how  they  are  made  (o  act  with 
approxlDute  uscuiuif ,  Sblino. 

[T4S32.]-Stael  Bpinl  BpriuK.— Ii  there  any 
mistake  in  thii  qBerr  ?  A  ipiraJ  tpring  to  lift  from 
lib.  op  to  141b.  to  a  height  of  13tt.  wiU  r«iuire 
•Mne  making.  What  doaa  tha  qoeriit  meauF 
Doea  he  want  eomeone  to  invent  mah  a  ipriiif  tor 
himF  Haa  the qoeriat  uen  such  springs? — tor,  if  so, 
detail*  would  be  osatnl,  sapeciuly  a*  tha  ipcings 
hare  to  work  on  a  rod  ana  inaiae  a  bairet^two 
oonditiona  which  are  not  exaotly  triotionleaa,  in 
more  senses  than  one.  Nun.  Don. 

[TlSSl.]— Befractlns'  Taleaoopa.— What  doea 
"Teletooplo"  meani'  As  Ms  qoery  stand*,  he 
might  a*  well  ask  how  to  make  a  teleecope  to  fit 
into  a  box  ot  certain  dimeonans.  Any  optaDian  will 
■apply  him  with  lenses  suitable  tor  his  retracting 
teleecope,  and  he  can  And  useful  information  in 
back  nnmber*.  Q. 

[74g54.]— Tool  for  BnndliiK  Braea   Tube. 
If   the  qnerist  can  band  braas  tube  up  to  IJ: 
diameter,  a  little  more  practice  will  enable  bim 
Ucidtnbaot  1{in.  diameter.     What  he  mean*  b; 
"  tool"  to  do  BUdi  work  i*  a  puzzle. 

QuiDKnnO. 

JT1866.]— Knot  and  Nautiaal  Kile.— I  havt 
y  one  qaeetiaD  to  ask  "  M.  H.  W.  L."  It  the 
length  o<  his  knot  is  6,0S0ft.,  and  he  heaTcs  the 
log  and  find*  his  vessel  doing  10  knots,  how  long 
wul  It  take  tor  hi*  crair  ta  haul    in  the  log-iii 

£74937.]— Iron-  (oandini.— Your  oonespondant 


will  find,  when  he  obtains  a  little  more  experience, 
that  animymous  attaoka  ai«  a  nseleaa  mistake.  I 
ihould  have  been  plaaoed  to  replv  and  prore  that  I 
underriood  what  I  was  wntmg  about.  It  your 
oorreapondgnt  had  ngned  hi)  letter.  Under  tha 
-'icumitances  I  am  content  to  let  my  reputation 
and  tor  what  it  is  'wcuth,  and  oLoee  the  oorre- 
nndence.  Tnos.  FifrcoSB. 

[74987.]— Iron  Oaetini.— Allow  me  to  snb- 
slantiate  what  has  been  said  by  Hr.  Fletcher  in 
regard  to  "American  oaat  iron."    A  common  hair- 

nntil  it  ba*  been  annealed,  ^ow  me  to  refer 
H.  J."  to  Shott's  and  Oanon't  ironwork*,  also 
Sun  and  Saracen  fonndriea,  for  fine  casting ; 
Johnstone  fi^  machine  oaetlngB.  Why  do  we  send 
eo  mueb  Scotch  pig  iron  to  America,  if  it  ta  not 
■operior  in  quality,  and  we  are  advanoad  incur 
methods  of  iron  moulding  to  any  country  in  tha 
world  r  Casr  Iboh. 

[75004.]  —  Ply-wheata.  —  To   "Vtilcam."  — 
Thank*  l<a  reply  on  p.  S33.    There  was  a  mistake 
in  the  qnery.    The  siie  of  my  cylinder  i*  Slln.  bore, 
stroke,  to  drive  a  lOin.  saw.  Steah. 


iritch  which  makea  ooBtaot  and  flrsa  Iba  a 
rimilar  to  fnse-Sring).  Any  fnitbat  bOi 
ttaU  be  pleased  to  glTO.  „ 

*  CiABX  isn  Kan 

[76064.]— Blootrio  Oun.— The  toftmi 
katch  ai^laiu  the  teaturaa  of  the  g«L 
leotrie  apparatus  and  meauu  of  aueljii 
laced  in  tha  intMior  of  tlM  atoc^  Ihe  e 
annot  ignite  ilaelf  by  amr  ebock,  m  it  (m 
ni...in.&  nor  it  there  any  osoasMtT  far  esf 
artridge !•  hermetieallrdoaad  at  tha  baaa 
a*  no  gas  aaoape;  therelon  the  prpja 
leatarranga.  lie  nil  oaonoA  go  off  wiS 
otionolthenaa.aiidae  it  doaa  not  nqa 
ocked,naa  need  aii7  aurtioo  to  diacteii 
im  b  not  diattubed.  Tha  Mitridn  kaa  a 
bin  cardboard  or  linMi.  A  is  ttaa  gaha 
rhich  I*  ahnt  np  in  the  atook  biy  tha  ean-< 
hi*  ii  made  to  fit  doedy  by  an  indJambbg 
; ;  D  ii  the  bobbin,  EB  tba  eoDdoetiac 
nid  F  the  magnet.  The  lattar  is  iueerteaa 
if  Ivory,  (VmiiBh  ifolatea  it  from  tha  redl 


(rood  results,  providing  yon  have  a  proper  boiler 
You  could  not  very  well  be  tter  your  plan  of  pack 
ing  your  pipe*  a*  par  quaiy.  T.  E.  Q. 

[75034.]-BleotPlo  Oaa-LlBhtlnK.- To  Clab: 

m  MoirnauB. — A  ooil  as  described    by  you  wi 

it  the  purjKise ;  but  wa    cannot  quite  make  ov 

vonr  iketch,itis  drawn  so  small.     Hoirever,  if  yo 

like  to  write  u*  direct,  inclosing  traih   aketeh,  w 

will  write  informing  you. 

ClAJK  ISD  MotfTlQUE. 

[75030.]- Tuba  lynltlon.— Tha  igniting  tubi 
are  ot  ordinary  iron  gai-pipe,  Sin.  diam.  onlaidi 
The  length  required  gen^elly  depend*  on  the  ail 
ot  engine  and  kind  of  valve  in  use.  Tha  one  in  m 
engine  is  oin.  long,  welded  solid  at  one  end ;  th 
other  end  i*  screwed  into  the  tube  holder.  Fleai 
■ee  my  answers  on  pages  120  and  121,  April  3ii 
1891.  JooK. 

[75040.]-CQmentfoTSplTit-BotUe.— "B.B. 
should  try  one  of  the  following  cements :  (1)  Finel 
powdered  Klais  mixed  with  white  of  egg ;  (2)  Dilul 

'  ""    ' '"^   "'«  bulk  of  water,  mii  to  cue 

ilh  (quicklime;    (3)   PoirdBta 


aistency  o 
--'n  loz., 


[75043.]— Standard  Ansle  for  Centres  c 
Lathes. — As  tar  a*  I  know,  thara  is  no  standar 
angle  for  laths  centres.  The  usual  an^le  ii  60",  b\ 
tor  heavy  work  a  more  durable  angle  is  75°. 

Oint. 

[750o3,]-13epoaitinff  Nickel  on  Brass.- 
have  advertised  in  the  ^ale  Colunm  the  beflt  work  c 
the  "  Electro -Deposition  of  Metal."  It  treat*,  in 
detailed  manner,  ot  the  varioue  methods  employe 
in  dapoMting  copper,  iron,  eteel,  braaa,  &•>.,  t 
bat(«7  or  dynamo,  and  furnishes  a  full  onBirer  I 
any  queetiou  which  might  arise  on  this  subject. 

F.  TCCKEB. 


used  to  fix  it  there.  The  bell-crank  J  ii  hi 
the  rod,  and  all  is  put  in  motion  by  i  tlj^ 
Hure  ot  the  finger  upon  the  button  K.  Tb 
slides  within  Uie  etopping  guide  L,  and  > 
the  magnet  from  the  interrupter,  and  then  < 
aparki*prodQoed.  The  spnng  M  preaaing  i 
heel  ot  the  crank  replace*  the  button  S.  u 
the  preaioiB  ol  the  anger  ii  removed.  To 
oocidenta,  the  piece  N  dides  upon  the  band 
to  cover  the  button  K.  Thi*  piece  i*  file 
interior  apring,  to  prevent  it  from  movt 
dentally,  and  the  spring  has  a  branch  vhii 
between  the  button  and  the  heel  ol  tha  ' 
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llMBlTaeThibitlDn  QmlvBDlo  Saohins,  ti]iis£X 
Totioi]  Wntar  Hotor.  Dew  Blfle.  DtIUIdk  HKchliu 
Optloal  I.*jit»i  a,  double  condaulBg  leiu,  flr 
Dkm  n4.fTiim(dS>f«ty,(iH>ii<>oijHl]iall(inr.i^ 

Bor:smi1*1  BoUar.  I'in.  by  itln.,  l  pUta.  ituv 

Aitro.  TalrMmMicKnIedbT  sonil  luker,  o.r.  Ka.,  uv 
tt]trlnn.    Wllltln  ji">J  tKbiefi.-ir.ramira,  11,  Pirdtrlc 

8»'«ty  Bloyole,  nfw,  Sfi  mid  sain,  whwlii,  talk  ti 


THX     BIZFENKT     SALE     COimOr. 


"Dt.  AUliuon  wrltaa  ■ — *'  Connit  Ponniet  t«  9j^ 
BlMttrloKl  Indleatora,  ipwdtilitir.  (iiuiid  wmtnuui- 
Telophoue  Bats.  eomplet«,  BvJtfhbomidi,  Tflc^ven, 
Pretwork  aarrliiB.  BaponaHs.  Knd  Ii«ktli«i 
102  Tkmlly  Ssolosa.  with   luarnl  InfomutlaD, 

I>il«f»>.~Uil,n>>liiiiiiT.  B£iliil,  Hmaeld  roul.  NolDIfllua. 

Ibnoheatsr  Blaotrlaal  Stora*-— BmriLiT  and 
Om.  F.  Ohattar,  Bniliuiiir,  Blnafn^hnia.  oldeet 
Dyiuunos,  bluest  effldnur,  ^*^  flctlnga,  uid 
Olaatora'  Diamoiiila.  — Luxnt  itook  in  Londoa  to 
Dlamoad  Polnta  far  til  kiod*  of  gngiaTing, 
Stamond  Tumlnar  Toola  for  tmiag  emaiT- 
Stamond  DriUa  from  li.  Sd. :  driUftock  ud 
Dtamonda  for  X-apldaTlea,  diusgnd  ipukitoT 
lAtho  Ohnck,  *».,  ■FU-centrtng,  murel  at  piodac- 
Banoh  Drtll^t?  Wachlna,  with  tkbia  ud  ni 
Pocket  flpasd  Oonntar  up  to  s.ooo :  oickal  pUtcd. 
Xoonomlo  byc-pua  Oaa  Tap  for  woikihopi,  ]«.  3d.,; 
Tslaphonea.  with  powerfnl  muiwta  ud  Tnkanite 
BraaaTarminali,  Uis*.  11a.  U.;  grOHbelloun. 
OataloBno,  lar^Ht  In  the  tnde,  *ent  wltb  disoounti 
niiutnited  "Blaotrlo  Bell  Fitter'a  Inatmo- 
"Heat  U  Simply  ma  Overflow  fi-om  the 
ailTarad  aiaaa  Spennla  and  Plata,  uy  u», 
UBokiBB^Iilmitad,  SdeMunfulunnofUnckie'a 
Change  'Wlieeli.  Hauli.  Beds.  Hy-whe^ln.    Iliijn- 

Uminv     Uaahlnea     fur     Braas-Bni^hon  —  fire 
Notloa. -To  buyer*  and  hII. 
Our  Monthly  Befflater    < 


*  of  Ou  ud  Slou 
Dtaina  detdifa  of  q 


JClduayOomplainta,  "(oDc.  ^nTsl,  ianunnution, 
Btaain  IJannoh.  astu,  tctt  siooUeEt  ud  rwwwful 
J-IioaDeyaiidSoii,UaDldiDjLeaer3(iuiatiictDren, 
^^^llltary  Honataob  e  rapid  ly  and  aeerctlf  pndiued 
Inllaxl^lS   Satetlea.      BaU   b»hnta,    Indadlng 


Arc   Lampa  faratU),  4 


I.,  AOi.,  9^  ;  talker  aize, 
Lathaa,  iAdcIu.  allde- 
Wilta  foi  KinSi  Kandham.  and  Oo.'a  prtalol) 
"The  Wlmahont  KaaUna,"  br  W.  P.  Ua&d- 

Tatopbonea.  Carboo  Tianaa'tMia,  ud  patti  of  aamc. 
B.8.  Dry  Battary-— Sea  Mr.  Bottone'i  apision  on 

^Uoa  or  Talo  Oat  for  all  Po^oaaa.— Mica 
Watkia'a  Ezpoanra  Xatsr.  a  Uioniuhlj  reliable 
Walliln'a  Meter.  Band  for  patUmtuii  ud  teatl- 
For  Ohamloal  Analyaii  and  Information, 
Bloyola  Oemant.— One  pound  Tery  bat  Bleyole 
Braaa  Name  Plat*.  9  br  <|i>.,  engrand,  4a.  BJ. 
Braaa  Window  Plate  Mannfaetnr«r.~Any 
Stanoll  PIa*ea  for  laiik,  box,  and  tlckat  markisg. 
Bbbara'a  Popular  Hliroaoope  Slldea.  B*.  Bd. 
Bay,  aell,  or  eichutn  HlcTOioopo  Slide*  with 
Bnffine  and  Boilar  (rBrtlnl|,  HH.P.,  tank  baM 

"pSoa  Cur»d  Flrat  ApplIoaUon.  -  Palmar'. 
liathSB,  Toola.  Chuck*,  and  appliaui^'  tor  ptdn  ai 
Dynamo.  10  candlea,  SOa. ;  90  aandln.  Sfia. ; 
Dynamo  fiO  candle.  45a. ;  81  candloa,  TQs. ;  ISO 
Drnamo.  Msnoheater  ^pc,  rlngarniatDrF'.  BOD  caadlea, 
Pat«Qt  BaaUibrlnm  &ro  Iiamp.  100  caodtea  ud 
Dynamo  WIro  from  la.  p?r  pound ;  Lunpi  from 
"8b  '-'  Metal 'Vorker'slnatritetar''  (trnm'B). 
Military  l  raaa  Band  laatnimanta  for  aala, 


Lathe.  Bin.  emtra,  4ft.  bad,  ilide-raat  and  toida.  nm- 
Plpa  SaTawlar-Ma4ifa.ina.l*il}iflTeactaof  difaaal 

7.  Brandos  Msdland.  it,  Borojih,  will  ibiRIr 
Oris  h'ri  genuine  Band  Camera,  eaah  IT*.  U.; 
Eeady  toned  SanaltU»d_  Paper,  only  muintix- 
Tnataataneona  I^nsoa  for  det*c<iTecim>na-l, 

Pbotosrapblo  Apparatoa,  beat  Idndm  makr. 
Hand  Oamera.  platea.  rbpmicala.andaUaeHsvcii^ 
Kodal  Steam  Taobt,  alide-yaln  engine,  inap. 


Inourabla    Dlseaa 


(allopatbieaUy    that 


Bern!  -  Paralyala  uneoable  to  hooA-jjalhy, 
latellaotaal  Power*  otlea  mnaiaiiu  thrau^ 
Oilatlnaa   for  Traoinv   ICarlc  SUdoa,  ^a. 

.»,lld.p.ri«.-K.».,L.l.ll,  «lli«ll.».l,«U«.,. 

"  ObaarTatory."eompleteto  July,  1990,  IMnnmbsi 

Half-plate  Bella WB  a  amar*.  complete  thna  doabit 
lAtha  £*.  4in.  centre.  1ft.  bed.  all  ino,  chockt. 
Karine  BnKlna,  nvnaing  geai,  I  bore, :  ittoke. 
Model  Baam  Sngine  and  Boiler,  an  itial  Jia. 
BnKlna,  i^Undei  oompl«t«,  hiainnitai,  Ifo.  bom,  SJia. 
The  "  Demon  "  Water  WotoT ;  "  it  i*  th*  (■in*  of 


Deswr'a  Mlcrephotoa.    Llatof 
Dynamo  Caatlnra  (BleDi 


imo  Caatlnra  (nemena  and  Onunme).  whole-    ,„^ 

iT,';.i;,3„:!=.-i=s;.-'—  ■-"■■  ■•■■■. 


The  "Demoo"  Water  Kotcw;  "it  4rii?<  xy 
Turning.  —  Erery  deaoription  of  metal  -  tuninj. 
8.  BottOn*.Electiiciau,  'WallingtoB.  Snnvy.  nucn- 
Aoonmnlatora  fnnn  8»-  to  £3  pw  «11 ;  Amiwta 
Battariaa,  BealataDce  uid  Induction  CoiU.  CtnK^ 
Dynami>a  from  IB*- ;  Hotirv  from  lOe. ;  CoMuip  ii. 
QalTanometer*  of  All  Type*,  p^m  -'•■  ''- 
Wheataton*  BrldsearmmSii. ;  Bc\J.ta>'B-'> 


Aatronomioal.— Objccl-glaaaei 


Aatronomicallalaacop*.  by  DollonQ,  four  eye- 
Aatronomtoal  Teleaoope,  aolomonV.  £o  tele- 
Unlvaranl  EanatorlaL  by  Home  ud  Thora- 
Tranalt  InatrDmante,  aerptnl  by  Trougbtoo, 
AstronoinloiU  Taleacope,  with  4ia.  ubjMl-glaia, 
Aatronorolcal  Teleacopea.— Strerul  n'-eond-batid 

Thsodolitea  and  LeTela.  by  Traiinhtan  ud 
Mlcroacopea,  binoeular  and  ptud'^nfa^  mfverat  by 
Oaa  Bnclne.  |H.F..  vertieal,  Croinley.  C.iabeeeeo 
Saw  Ben  oh.ai'lf  feed,  band-pow,!r,  all  iron,  equal 
Tandem  Trioyol*,  Badira,  b%Ua  everyirht*™.  good 
Orgran  Pt-dala.  Cnllmeaf  Oiganl-tacalea,  qultenew, 
American  Orsan.  new  and  pi'rfect,  full  compuaa 
Three  Pi[ie  Ornna.  email,  good  order,  from  5  to 
Ooolnrlnv  Trlok*.— Done  purely  by  band,  no 
OraJurinK  Trlcka^Bame  aa  u»ed  by  all  profea- 
Wovan  Wire  Mattreia  Macbtne  ihud  power). 
Va  :tr(platinB  and  Olldlna.  complete  plant*  to 


Iiamtnatlona  or  Ponahinsa  for  aimani.'n  ' 
Static  Blaotrlo  Macbtne*.  Wimabunt'.i  fn>3 
8.  Bottone,  WsningtOD,  Bucrey,  tor  siciv=ienw  .i 
"  The  Dynamo :  bow  Made,"  ni  Aii'iloa.  ^  nJ. 
"Electro-Motora:  how  to  Kako  and  How 
"Managremsnt  of  Electric  Ugbt  loatalla- 

AU  the  AboT«  ft«m  S.  Bottone.  Waliiar^i 
A   powerful   ScrewiBK^Kaeblne.   »!"•  a  Ilr.i 

Adj.istable   Bencb    Drllllnv   Machine,  ^7  ^ 

FreaarT-inB  Trade,  eomplele  inatiw.tow-^  ^!^'^- 
The  belt,  cheap,  Soraw-cattlnff  Fool-Lallieo 
Splendid  40-light  Dynamo,  now  in  priotiig  ■si' 
Dynamo  Wire,  high  coadurtiTity.  douMf  «';' 
SPoke-aorawlits-  Machiaaa.  wltb  it.  l'-^"--.' 
Pap«r  I^ttera.—Fiiie  Medal  Xwaidud.  WoiiE^ 
Nickel    8ilTR   P«n   and    Pancil   Bnbbs 

L^tdii''''    '"'     ""•- ■"■"^"     Baota....    Bl-^i..,^^- 

Two-t-attu  Konorram  Stamp.  '"''>  'j^ 
Olympian  Railway  for  aale.  tuiubl*  ''".'^ 


